PCT 



s m * m m 




(51) BRttffHMH6 

C07C 211/54, 211/56, 209/10, C07D 239/42, 241/20, 
263/48, 207/335, 207/337, 401/12, 205/04, 203/12, 401/12, 
277/42, 295/12, 233/88, 213/74, 213/79, 213/81, 213/85, 
A61K 31/135, 31/42, 31/505, 31/40, 31/44, 31/395, 31/425, 
31/445, 31/415, 31/44 



Al 



(11) 
(43) 



W098/28257 



1998^7^2 0(02.07.98) 



(21) mmmmm^ PCT/JP97/04762 

(22) HiSfcUHP 1997^12^24 0(24.12.97) 

(30) mmgr—z 

#11^8/359791 1996^12^ 24 0 (24.12.96) JP 

(71) ttJMA (*H«r»<i--<T©»fiHfcov^) 

(CHUGAI SEIYAKU KABUSHIKI KAISHA)[JP/JP] 
T115 *»C**K#IW2:Ta5#l# Tokyo, (JP) 

(72) mm ; *5J:t* 

(75) mm^/mmx (#skov>-co>*) 

/IS l&(ESAKI, Toru)[JP/JP] 
t$tl?^/g(MAKINO, Toshihiko)[JP/JP] 
Wtt#fP(NISHIMURA, Yoshikazu)[JP/JP] 
gjp#Hg(NAGAFUJI, Toshiaki)[JP/JP] 
T412 IWWJIMWIR»TtT*n-Tai35#» 
Shizuoka, (JP) 



(74) ft«A 

#3S± tt*— ^(SHAMOTO, Ichio et al.) 
T 100 ^M«5 ;:: f i npgiE:A^BT^TB2#l^ 
«f*r^Wrtr^206K #5S&#^fF*»Bf Tokyo, (JP) 

(81) ffimm AL, AM, AU, AZ, BA, BB, BG, BR, BY, CA, CN, 
CU, CZ, EE, GE, GH, GM, GW, HU, ID, IL, IS, KE, KG, KR, KZ, 
LC, LK, LR, LS, LT, LV, MD, MG, MK, MN, MW, MX, NO, NZ, 
PL, RO, RU, SD, SG, SI, SK, SL, TJ, TM, TR, TT, UA, UG, US, 
UZ, VN, YU, ZW, ARIPO#fP (GH, GM, KE, LS, MW, SD, SZ, 
UG, ZW), a.— y fTWW? (AM, AZ, BY, KG, KZ, MD, RU, TJ, 
TM), BfcltlWffF (AT, BE, CH, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE), OAPI^fF (BF, BJ, CF, CG, CI, CM, 
GA, GN, ML, MR, NE, SN, TD, TG). 



(54)TitIe: AROMATIC AMINE DERIVATIVES HAVING NOS INHIBITORY EFFECT 
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(57) Abstract 

Compounds represented by general formula (1) which have NOS inhibitory activities and are useful as drugs, for example, remedies 
for cerebrovascular disorders, wherein Rj and R 2 represent each hydrogen, etc.; R 3 and R 4 represent each hydrogen, lower alkyl, etc.; R 5 
represents hydrogen, etc.; X 1 , X 2 , X 3 and X 4 represent each hydrogen, lower alkoxyl, etc.; A represents an optionally substituted pyridine 
ring, etc.; and m and n are each 0 or 1 . 
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trie oxide synthase, NOS) PlSff ffl £W U — M.itM^ 
(nitric oxide, NO) £j&£#D$iJi}-3 c tiz£ *k iiffUJttN Ol$ 

m&m) , m&w-m, mmmm, m& cmmi^mm, ^mmm, mm&mm. 
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^medicinaj (i^ti)3 2, 1 9 9 5 ; 7k»3S2££ Trt^J (p£ 
Kit) 7 9, 1 9 9 7) o fifeoT. MSPt«. <fcO*>»«asir*f-r*ffe«j£ 

Sttt*5nNOS (^-rri) x lfil«F«3&lfflll&tf K«^ICffSEU*yl/i/^A 
«T^§eNOS (^^7° 3) . ^bT7^ 07 t-^^*©^ < ©HHja 
TIM h ^7 dipopolysaccharide, L 

S ^^^2)t?*« (Nathan et a 1 . , F AS EB J. 16, 
3 0 5 1-3 064, 1 9 9 2;Nagafuj i et a 1 . . Mo 1 . C 
hem. Neuropathol. 26, 107-157, 1995) Q 

(S i e s j o, J. Cereb. Blood Flow Metab. 1, 1 
55-185, 1 9 8 1 ;Sies jo, J. Neurosurg. 60, 88 
3-908, 1 9 8 4 ; Choi, Trends Neurosci. 11, 4 
65-469, 1988; Siesjo and Bengstsson, J. 
Cereb. Blood Flow Metab. 9, 127-140, 19 8 
9) o ffimLtzmiz., n N O S li* ;l/>> ^ 5 © t% zcofJ-fON 

.os r-f y 7 t-^citttgttjt^ists : no spis&jk «t znm 
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»IS©««fM3*38*LT^*fc©£**&ttT^* (D aws o n et a 
1. , Annals Neurol. 3 2, 297-311, 1 9 9 2) a 

mm, nNosomRNAiinNos^iisati^^ bmmm&m& 
^mfrbm^Lfe^ ^vmrnmimmmmiamv^tit-m-tz (zhang 

5 et a 1 . , Brain Res. 654, 85-95, 1 9 9 4) 0 

-nitro-L-arginine (L-NA) ©fflMfgfflTii n N O S gft 
CPIi^iSllOi/J^liiifS (C a r r e a u et al., Eur. 
J. Pharmacol. 2 5 6, 2 4 1 -2 4 9, 1 9 9 4) 0 nN 

io OS; >y^T^ FT^xm ^gTlSMi $ 5 ftf t 
J£RLTW«C/jN$^c<fc#SR^$ftT^* (Hu an g et al. , Sc 
ience 2 6 5, 1 8 8 3- 1 8 8 5, 1 9 9 4) 0 

endothel ium— deriv 
ed relaxing factor, E D R F ) <D'J>t£ < t & — ocd^^T;- 

is &£*:i6. JllI«©a*<tI(llMJi©W®JCH^LT^*iag-it.€»nT^-5 (Mon 
cada et al. , Pharmacol. Rev. 43, 109 — 142, 
19 9 1) o mm. -5 >y M:L-NA^SfflM#tS<!:^ mmi&m^WMEE 
©±#ii^i:iMlOffiT«$n§ (Mb, HKES^, 11, 5 5 

-6 0, i 9 9 3) o -j£mmofcmm<D&Mizfrfrt>z>-?MMmm* 
20 ( reesasp««j i-j&icwn-c^s) mot^s 

(fe^H . £g nK*+IOfc/N> K7y *J 7^ t°-i/-, 2 4 7-2 4 9, 
1 9 9 0) o t&g£©«^ti x CO rSBSH«f««J < tt->Tt^Sc: 

3 0 fiiA^i:. #i:eN0S^5«±j; 

lfiS-r<5<t»^*OfiT<fc#:if[l£EO±#^D. «/h»«Mto«Brt<SKl: U ft& 
25 Wi:iitMiA^t5c ft s 0 eNOSy^r^^o 

SmiK*Jfll»l=tlfE$n«S«J|iJiS*Jiai:lk«!LT^:# < N Ztllt, L 
-NA®a#TW«tc«/h$tlfc<!:^-5 (Huang et al. . J. Ce 
reb. Blood Flow Metab. 1 6, 9 8 1 - 9 8 7, 1 9 9 6) 
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na^ nmm&i&ikwtizmik-fzmn-M, mmm cn a g a f u / r e t 

5 al. , Neurosci. Lett. 147. 159-162. 1 9 9 2 ;§ 
§§¥6-1 9 2 0 8 . #g|«Bifaai5E (Nag a f u j i e t al. 

. Eur. J. Pharmacol. Env. Tox. 248, 325-3 28. 

1993) &&m-rzrpm&&?zzt&R*,*tiiLiZo -^r% itrnftmrnm® 

10 &fg£$tlT<,^ (Iadecola et a 1. . J. Cereb. Bio 
od Flow Metab. 1 4. 1 7 5-1 9 2, 1 9 9 4 ; ft$B#Bg, & 
Mt Jlifcg^, 1 3.1 2 7-1 3 5, 1 9 9 5;Nagafuji et 
al. , Mol. Chem. Neuropathol. 26, 107 — 157, 

1995) o LfristMfi.z^ 7%x&z>^te— mtfifmmm^^jisizio^T, m 

-SLT^*bT^£C 6 (SUf^US, ^g^, 13, 

127 — 135, 1 9 9 5 ; N a g a f u j i et al., Mol. Che 
m. Neuropathol. 2 6, 1 0 7 — 1 5 7, 1 9 9 5) 0 
Es&M'ETJllZtt-f&N O S P1S^J®^j^{Co^t. mK-fzm&frte £ tlX 
20 ^ZW&t IT, ^ffl U7tNOSPl«J®. nNOSiC^-r-SaiRttOfi^*^ 
x£>*l£ 0 L— NA^N G -n itro-L-arginine met 

hy 1 ester (L — NAME) £ ir ZWt&ON O S PlTOJcD^fcf^ 

#s©no s 7^ v 7 x-^m^mtRWRWftmz^-fz 

(Nagafuji et al. , Neuroreport 6.1541 — 
25 1545, 1 9 9 5 ;Nagaf u j i et al. , Mol. Chem. N 
europathol. 2 6, 1 0 7-1 5 7, 1 9 9 5 ) 0 T. jfcjfUttJE 

U^t^x. £*l<5 0 (Nowicki et al. . Eur. J. Phar 
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macol. 204. 339-340, 1991 iDawson et a 1. 
Proc. Natl. Acad. Sci. USA 88, 6368 — 6371, 
1991 ; Iadecola et a 1. , J. Cereb. Blood F 
low Metab. 15, 52-59. 1995; Iadecola et 
a 1. . J. Cereb. Blood Flow Metab. 15. 3 7 8- 
3 8 4, 1 9 9 5; mmm^, 13, 127-135, 1 9 

95;Nagafuji et al. , Mol. Chem, Neuropat 
hoi. 2 6, 1 0 7-1 5 7, 1 9 9 5) 0 

tt*>\ nNOSPlS^J{C(i N mBftm (Oury et al. , J. Bio 
1. Chem. 2 6 8, 1 5 3 9 4- 1 5 3 9 8, 1 9 9 3 ; M a c K e n z i 
e et al.,Neuroreport 6,1789-1794,199 
5;Mesenge et a 1. , J. Neurotrauma. 13,11 
-1 6, 1 9 9 6 ;Wa His et al.. Brain Res. ,71 

0. 169-177, 1 996) > Mm^M* (Moore et a 1 . , B 
r. J. Pharmacol. 1 0 2, 1 9 8-2 0 2, 1 9 9 1;01ese 
n. , Trends Pharmacol. 15, 149-153, 1994). 

V (Youdim et al. .Advaces Neuro 

1. 6 0, 2 5 9-2 6 6, 1 9 9 3 ; SchulZ et a 1. . J. Ne 
urochem. 6 4, 9 3 6-9 3 9, 1 9 9 5 ; H a n t r a y e et 
al. , Nature medicine 2, 1017-1021, 1996) 
>7W?-i (Hu and EI-FaKahany, Neurore 
port 4, 760-762, 1993;Meda et a 1. , Na t u 
re 3 7 4. 6 4 7-6 5 0, 1 9 9 5),!! (Ri gaud-Monne 

t et a 1 . , J. Cereb. Blood Flow Metab. 14, 
581-590:1994). *;H=*Wtt<HS# (Kolesnikov e 
t al., Eur. J. Pharmacol. 2 2 1, 3 9 9-4 0 0. 1 9 
92 ; Cappendi jk et al. , Neurosci Lett. 1 
6 2, 9 7- 1 0 0. 1 9 9 3) izn-T^mmmtLX(D^^m^7f:^tlX^ 
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0^ifli«^i£§iUS:^^j7 i j:ifli ; EE^T^.fg< / c a6 N i NO S R&«MtaJftttS/ 3 >y 
5 aTliftl^it^btiTl^ (K i 1 b o u r n and Griff 

ith, J. Natl. Cancer Inst. 84, 827-831, 1 9 
92 ; Cobb et al. , Crit. Care Med. 21, 12 61 
-1263, 1993;Lorente et al., Crit. Care 
Med. 21, 1287-1295, 1 9 9 3) 0 i N O S RIW3!l li. 

io WtHlti'J f ?f ^H»fi (F a r r e 1 1 et al. , Ann. Rh 
eum. Dis. 5 1, 1219 — 1222, 1 9 9 2 ;Haus e lmann 
et a 1. , FEBS Lett. 352, 361-364, 1994:1 
slante et al. , Br. J. Pharmacol. 110, 701 

— 706, 1993). v 4 jix®L&tzmt<y jux&mmm (zembvit 

15 z and Vane, Proc. Natl. Acad. Sci. USA 89, 
2 0 5 1 — 2 0 5 5, 1 9 9 2 ; Ko p r o ws k i et al.. Proc. 
Natl. Acad. Sci. USA 90, 3024-3027, 1993). 
mfeffi (Kolb et al. , Life Sci. PL213 — PL217, 

1991) Ktt-r &femm t Lxmmx-^sz t&mvtztiT^&o 
20 cti^Tfr. nNos\zttLT&zmmmfc&%7jk-tNosmwM£isT^ n 

G -cyclopropyl-L-arginine (L-CPA) (Lamb 
erte et al., Eur. J. Pharmacol. 216, 131- 
1 34, 1 9 92) s L-NA (Furf ine et al, , Bioche 
m. 3 2, 8 5 1 2-8 5 1 7, 1 9 9 3) , S-me t hy 1 -L- t h i o 
25 c i t r u 1 1 i n e (L— M IN) (Narayanan and Grif 
fith, J. Med. Chem. 37, 885-887, 1 9 9 4 ; Fur f 
ine et al., J. Biol. Chem. 37, 885-887, 19 
-9 4;Furfine et al., J. Biol. Chem. 269, 26 
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6 77-26683, 1994; WO 95/0961 ; Na r a y a n 

an et a 1 . , J. Biol. Chem. 270, 11103 — 1111 
0, 1 9 95 ;Nagaf u j i et al.,Neuroreport 6, 
1541-1545, 1995). S-ethyl-L-thioci trul 
5 line (L-E IN) (Furfine et a 1 . , J. Biol.Ch 
em. 2 6 9, 2 6 6 7 7-2 6 6 8 3, 1 9 9 4 ; WO 9 5/0 9 6 1 
fg;Narayanan et a 1 . , J. Biol. Chem. 270,1 
1103-11110, 1995). ARL17477 (Gentile et 
a 1. , WO 9 5/0 5 3 6 3^* ; Zhang et a 1. , J. C 
10 ereb. Blood Flow Metab. , 16, 599-604, 1 
9 9 6) i<*§§ftT^5, 

iNOS\zMLT&ZmmM9Ulk£*'fm.WM±LT > N G -imin 
oethyl— L — orni thine (L— N IO) (M c C a 1 1 et 
a 1 . , Br. J. Pharmacol. 102, 234 — 238, 1991). 
15 aminoguanidine (AG) (Griffith et a 1 . , B 
r. J. Pharmacol. 1 1 0, 9 6 3-9 6 8, 1 9 9 3;Hasan 

et a 1 . , Eur. J. Pharmacol. 249, 101-106, 
1 9 9 3) im^titl^o 



20 m^com^ 

£>3nN0S. £>3(,>te. ±*Ml' is V i NO 

25 . mu^m, wmmm, m& cmmmmm, x&mmm* mm&mm, m&m 
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Xi N X 2 . X 3 . X 4 (3:. H— tfclil/io^ TkSSH^ ^ N ny>Jl^ N jr. h a 

-Jim, &WlTjv^--)V^ B&K£WUt^t*> Ju^;i&y;i/3^~>g N g& 

Tyl/^l^Tg&^ftT^T&Ja^^yl^ NX 5 X 6 > C (=0) X 7 £^ 
U 

c^t\ X 5 . X 6 li N [5]— trr^M^oT^ tK^J1^> IM^L/T^tU 
X 8 . X 9 (i, IrI— tfcim^T^ zR^Jl^. IM$tlT^Tfei 




Xi x 2 



x 3 x, ^ 
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5 mm&ft&£vztit><Dmmti,TW®£tizi&fr > t ype i Nos^fc 
Ki&mm (a) 




10 T-^^ti^. —m^ (i) ©^k^^fiiai-rs^f^ -r^-^ 
(2) 

Ri^ R2% R 3^ R4> Xu X 2 ^ X 3 ^ X 4 ^ ru m{3„ fuIBiln] — ® ^CD&Tjkl, 

» 

T-Tsmtizmmr-V i-HKaS; (3) 
Ate. SHIS ill l^MM^L ; 
20 TS$n<Mt£^£KJft£-fr, — jftS; (1) T^SftSft^fcSStfS^S^jfc*- 

ttz, Kj&mm (B) 
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KfoMB (B) 




(9) 

(5$4^ Ru R 2 . R 3 . R 4 . X 2 . X 3 > X 4 . L. n. mii N mmtm~ 
T'^$n^g^O^>c!:— ftzS (1 0) 

-;UBt^ b^v*-;!/- l-**y KSU fcT5 2-^4- > Vm. b°57- 

fr-i, 2 - y**y Fas. y x yy-jm, y x vv-jv- i -?t-*y kbu 
y $ y v-^- 3 kbsu y ? jry-j\,- 1, 3 - y**y fss. y 

*-y-y-;U8iU ^7^*7-^-2-^1/ F3g. ^-^*y-;U3B x ^^*y 

3 KflU ^Vf77-^ -f VfT'/^-l-t + y Fl, 
^Vf7 7-;P-1, l-i?t+->K^ ^7^7 7-^-1, 2-y^yF 
31. f Vfjy-il/- 2 FBI. f77-/^ f7y-^-l-t+-> 
KSU f7 7-;b-l, 1 KB!U ^T7-;l>- 3 F3S. b° 'J 

t° y y 5? y- 1 , 2 - y** y k«u t° y 5 y yss. e'jss?>-i-t+ 
y fss. t° u ^ y y- 1 , 3 - y**y kbiu t°5 y yst . b°5 y y- 1 
-y ksu t°5yy-i, 4-y**y vmuat<mf ztiz 0 
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&®.TJis^*i/m, iii7;^;i/S, i&mrj\y^jv^^m, n 

XioXiu C (=0) Xi2^-^U; 

^WLT^T&^igJ&TA^^a. NX 13 Xh^L ; 

Xi 3 , Xi 4 (i. IdJ— ^cli^ftoT. tR^H 1 ?. Bi&S^-W LTt^Tk 

L n-T'^yl/S. n-^>^;H, n-^->;H, i-:/nfcVl/K N i 

sec-yf;H, t-7>;l/g, ^t^>f;l/S, 

~^>^-^S. 1 2-^^^;l/S. 2-^Ot^a^ 2- 

-^S. 1 2 - 7°n h°^/l/^ 2-7'f-- 

2-^>^;l/g > 2-"\^>^;H. 1 2 -7*d t°-;vS. 
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-yo^4->I, n-T'h^r^S. n-^>^->S, n-'v^-y + S/Sx i- 
yn#3=-i/g N i-yh + ->S x s e c-^h^^ t-^h^g^ i 
5 > h^>g. h^>g. t-^>h^«>g N i-^y + S/jK> i/?u 

{g&TVMvl/f-^g^te. iM©lfc*»l~6®T;U4 ! -;i/^;*-£ N 55-i^feL< 

10 ^^S. n -y°o t°;U^^"S> n -■y^Uf-jJ-g. n -^>^;i/^;fg N n-^\ 
*Wl/^*g x - i -y°n tVI/^*g. i -y^/U^g, sec-7fWI, 
t -^A^^g. i -^>^;l^;fg N ^^V^yl/^g, t-^>?-;Uf- 
;*-g. i -<-\4^>;t^;<i-g N <>^oyDtVi/ftS, is? o/f;^tI, *>y- 

15 ^^gtt t,ti^o 

Ti^gchte. ^gofliifc, 7 7 ;l/^;l/St^ 5 7 ^ 

^--;ug, -f^-vjvm, '<uvjim, j v v Jim, v/<b yyi/g. tv< n 

3^>#;U*'^.A/g£3lU {ajx.lf, ^ h + ->*;^-;i/g, xh + ->^;!/^- 

v^yl/^yl/g, n-^V4^>#;l/*'-;l/g. i n ,-J5* is ti JV^-^m, 

25 i h + i/^yu^'— ;i/g N h ^ ->#;i/;K— yug^ t 

-;Ug. y^oyh + y^;utoH, ->^r u ^<y h^>#;l/*".r-;l/g, is ? u 
^V^>#;l/tf".r./l/g N Y^-isfj JV^-JsM, is ? ? h*isti 
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iy ft— ;ug « if ^ift»n5o 

^ny^ji^iji^ vmm^, igii? s s^^jm^^^t-o 

Ris R«. R 3 . R 4 > X„ X„ X,. X 4 . X 5 . X.x X 7 . X,. X 9 , X 1(K 
Xn> X 12 ^ Xis^ XuCfe^T, im^tbt^tfe J^iSISfcTyU+yl/g^ 
liMf l/T^tfe.tl^lT^n^^S, LT^TI) i^fifj 

R 1 iR 2 ^-Ii:^ot3~811^Mbi:fe £ );l^ X 5 iX 6 ^-ii;/^ 
T3~8M^^fiScLTfeJ:C^ X8iX 9 ^i:/ioT3-81^Mb 
T ^ 1 ^ XioirXn^— ii:ti:.,T3~8I^MbTl)«kl^ X 13 £ 
X 14 ^— ^i:4^T3~811^MbTfc ^Hctte. MMC^i: Itffn 

-jism, bvr v-jim, t v v -j r-tf ; j t° n y v> y 

t°^5^>^ ^*y>S|. ^*i=Jls*y ym, T-tf'Om, TVij 
^lilti^ ^^o7n^ a >^ v^o^>^ ->^n^>^>^. 

NX 5 X 6 . NX,X 9 , NX„Xn, NXi 3 X u ilTli, M?Llf, T H J 

^^US, xw^yi, ->7f;P7^;i, .x^ 

yi^^uy^ys. t°n y i -y y y- \ -^jvm, ^* 

S> ^>X7 ^ KS. t e r t - ^^^^^-^7 ^ ;S, N-^ ^yU- t 
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-f ;i/S> t°^7 i --r;us. U >- 4 --r;i/S> f-**yu*y>- 

5 C (=0) X 7 tbt«, *;l/$;US x Wl/^ T-b^/I/S^ 

io ^*y /l/Ktt^f^if £ft<5o 

©WffiK, #c tK^M^. nT/^i/gjFSF 

15 RjibTI^ **Jgf*<if*U^ 

Xi, X 2 > '.X s > X^ibtli, TkStJg^ 1 ~ 3 

mm?* ig&j^K /=f-jvm, x-^jum^ * h^^s, ^h^^s. n -yoi 

' fll*>U< tttU y>3BI*<$e»|CitF* L<> 6-^ h + 

25 >-3~- ho t°y ^>-2--Ol^> 4-/^J\y\fV'J>-2-^JUmi}<fft 
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-3-- hPb''J 

3- (>>- (t-y^i/^^t;^) 7;yy^) t^-<;> 'a. 50g) 

„ h'JiW$ > (2. 0ml) N 2-^DD-3-^hnt''J^> (1. i 
Og) fe^^TK^^^yl/Tfwi/AT 5 K (15ml) 6 0 °CiCT 2 0 

u awaft^te 1 . 4 2 g &ntz mm 6 9 %) 0 

1 H — NMR (CDC 1 3 ) 

6:1. 47 (18H, s) . 4. 8 1 (2 H, s) , 6. 83 (1H, dd, 
J=8. 3. 4. 3Hz), 7. 11 (1H, d, J = 7. 9Hz), 7. 34 
(1H, dd, J = 7. 9, 7. 9Hz), 7. 5 5 - 7 . 6 3 ( 2 H, m) , 
8. 47 (1H, dd, J=4. 3, 1. 7Hz), 8. 53 (1H, dd, J 
= 8. 3, 1. 7Hz) , 10. 1 1 (1H, b r s) 

nmmi tmuizh-c fas-ray- u >{t4fciii3t«An7*>^ffl^ 

J4 h y 5 (2) i*sm yy'u t°yu^.^;i/y $ >**-r 0 ) 
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m-MM2 

2- (3-TS J /^-JUy ^-jvt i 7) -3-- hnb°U ^> -igggi*cp-£g£ 
MMffll-enZtltzfc&y!} (9 5. 2mg) fe<iO ; h'j7;^D^i (2ml) 

J-)\s (3ml) tc&fl?U ^bTR^Ol, 4 (4it;t. 0. 

5ml) £MST#nx.. MffT^LfCo % ^ntzm^ty}%: 3-5 J—)\s 

-ftiif/t/iiJlHSU SfE'fti^ 5 6 . 7mg*$i^ (iR^9 4%) e 
1 H — NMR (DMSO-d 6 ) 

6:4. 03 (2H, q. J=5. 6Hz), 7. 03 (1H, dd, J = 8. 
2, 4. 3Hz), 7. 28 (1H, d, J = 7. 6Hz), 7. 42 (1H, 
dd, J=7. 6, 7. 6Hz), 7. 74 (1H, s), 7. 75 (1H, d, 
J = 7. 6Hz), 8. 46 (3H, brs), 8. 5 0-8. 6 0 (2H, m) 
. 10. 0 0 (1 H, s) 

n«tj2 tmmz ut. m^-r^K^M^m^^xm4 4—^6 2 ic^-t^m 
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'H-NMR (DMS0-d 6 ) <5 3. 92 (3H, s), 4. 03 (2H, s), 6. 41 (IH, d, J=9. 2Hz), 

7. 31 (IH, d, J=7. 9Hz), 7. 45 (IH, dd, J=7. 9, 7. 9Hz). 7. 77-7. 87 (2H, m), 

8. 46 OH. d. 1=9. 2Hz), 8. 48(3H, brs), 10. 490ft brs) 


'H-NMR (DMS0-d 6 ) <5 3. 83 (3H. s), 3. 98 (2H, s), 6. 33 OH, d, J=8. 6Hz), 7. 09 
OH, d. J=7. 3Hz), 7. 360H, dd, J=7. 3, 7. 3Hz), 7. 61 (IH, d. J=7. 3Hz), 7. 63 
Oftd, J=8. 6Hz),7. 760H.s) 
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'H-NMR (DMS0-d 6 ) 6 1. 40(3H, t, 1=6. 9Hz). 2. 38(3H, s). 3. 99 (2H, q. 1= 
5. 3Hz), 4. 13(2H. q, J=6. 9Hz). 6. 87(1H. d, J=6. 3Hz). 7. 03 OH s). 7. 15 
(IH. d. J=8. 9Hz). 7. 33(1H, dd. 1=8. 9. 1. 7Hz). 7. 51 (IH, d. J=l. 7Hz), 
7. 94 (IH. d. J=6. 3Hz). 8. 48(3H. brs). 10. 72 (IH, brs) 
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'H-NMR (DMS0-d 6 ) 5 2. 39(3H, s), 4. 19(2H, q, 1=5. OHz), 6. 93(1H, d, J= 
6. 3Hz), 6. 98 (IH, s), 7. 48-7. 68 (3H, m), 7. 97 (IH, d, J=6. 3Hz), 8. 71 ( 
3H,brs), 10. 56(lH,brs) 


'H-NMR (DMS0-d 6 ) 5 2. 35 (3H, s), 2. 49 (3H, s), 4. 05 (2H, q, J=5. 3Hz), 
6. 82(1H, s), 7. 00(1H, s), 7. 33-7. 38(2H, id), 7. 48(1H, dd, J=7. 6, 7. 6Hz 
), 7. 56 (IH s), 8. 58(3H, brs), 10. 30(1H, brs) 
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'H-NMR(DMSO-d 6 ) «5 1. 10 (3H, t, J=6. 9Hz), 2. 41 (3H. s), 2. 46 (3H. s). 
3. 84 (2H, q. J=6. 9Hz). 3. 96-4. 19(2H. m). 6. 91 (IH, d. 1=6. 3Hz). 7. 04- 
7. 19 (2H. id), 7. 30(1H, d, J=7. 9Hz), 7. 94(1H, d, J=6. 3Hz), 8. 47 (3H. 
brs). 10. 95(1H. brs) 


'H-NMR (DMS0-d s ) 5 10. 68 (IH, brs), 8. 46 (3H, brs). 7. 94 (IH, d, J=5. 9 
Hz), 7. 55-7. 36(2H. m). 7. 32-7. 22 (IH. ■). 7. 06(1H, s). 6. 90(1H. d. J= 
5. 9Hz). 4. 06 (2H, s), 3. 67 (3H, s), 2. 40 (3H. s) 


'H-NMR (DMSO-dj) (5 10. 66 (IH, brs), 8. 48 (3H, brs), 7. 95 (IH, d, 1=6. 3Hz 
). 7. 50OH, d, J=8. 3Hz). 7. 44(1H, d, J=7. 6Hz), 7. 27(1H. dd, J=8. 3, 7. 6 
Hz), 7. 06(1H. s). 6. 92(1H. d. J=6. 3Hz). 4. 27-4. 12(1H. m), 4. 07 (2H. q, 
J=5. 3Hz). 2. 41 (3H, s). 1. 07 (6H. d, J=5. 9Hz) 
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mmm3 

3-7 § J - 2- (3- (>>- ( t h4=-->^;i/^'-yu) T^y^^;i/) 7^ 

—^7 %_n yxo^ 
^itefajiT^^n^b^ (i. 4ig)> io%^7^<7A-Ki (no 

mg) „ *9 J-)\/ (6 0ml) (30ml) ©iB^*^ tR 

n-<\*?> : ftKif;l/=2 : 1) tfllU «I5^«J 1 . 1 5 g£?#fc 
0K¥8 8%) o 
1 H — NMR (CDC 1 8 ) 

6:1. 45 (18H, s). 3. 4 0 (2 H. brs), 4. 7 5 (2 H, s) 
. 6. 20 (1H, brs), 6. 7 7 (1H, dd, J = 7. 6, 5. 0Hz) 
, 6. 8 4-6. 9 0 (1H, m) , 7. 00 (1H, dd, J = 7. 6, 1. 
3Hz), 7. 13 (1H, s), 7. 19-7. 23 (2H, m), 7. 82 
(1H. dd, J=5. 0, 1. 3Hz) 
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^WI3-e^t>ti^jb^ (88. 5mg), aV4k* =f-)V ( 1 5 ti 1 ) fcj; 
O^^/M^Ay * K (2ml) ©I^i:, TK^k^hU^A (H60^ 
lOmg) &;tox. x lgi:t4BP B Wl/; 0 EJ£»«£«H=tM&i^l':fc«fcCflfi 

o-r (Jg|g?& ; n-^^-y-V : g£®^^;U= 2 : 3) fill, M 

E^«919. 3mg^#fc (W2 1%) 0 
1 H — NMR (CDC 1 3 ) 

5:1. 4 4 (1 8H, s) , 2. 85 (3 H, s) , 3. 48 (1H, bis) 
, 4. 74 (2 H, s) , 6. 02 (1H, s) , 6. 82-6. 9 5 (3 H, 
m) , 7. 03 (1H, s) , 7. 09 (1H, d, J = 8. 0Hz) , 7. 2 
0 (1H, dd, J = 8. 0, 8. 0Hz), 7. 75 (1H, dd. 3=4. 
3, 1. 7Hz) 

- (3 -T $ 7 7 f2k2 ^-J^T I J ) fc'U^VCD^ 

h 7 >f - (Jg^Tg ; ^DD^1/A:^;-/1/=10 : 1 ) Ttl U 
1 H — NMR (CDC 1 3 ) 

6:1. 6 9 (2H, brs), 2. 8 5 (3 H, s) . 3. 5 3 (1 H, br 
s), 3. 8 1 (2 H, s) , 6. 08 (1H. brs), 6. 84-6. 94 
(3H, m) . 7. 05 (1H, d. J = 7. 6Hz), 7. 12 (1H, s), 
7. 22 (1H, dd, J = 7. 6, 7. 6Hz), 7. 76 (1H, dd, J 
= 4. 6, 2. 0Hz) 
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S-^jiy i j _ 2 - (3- (y- (t-yh^->^;^z;|/) ZUJi±J}d 

^Jfe^J 5 <t Iridic UT. «15^«ff*^yt (W5 4%) 0 
1 H — NMR (CDC 1 3 ) 

5:1. 2 8 (3 H, t, J =7. 3Hz), 1. 45 (18H. s) , 3. 1 
5 (2H, q, J = 7. 3Hz), 3. 30 (1H, brs), 4. 74 (2H, 
s) . 6. 05 (1H, s), 6. 82-6. 9 6 (3 H, m) , 7. 07(1 
H, s) , 7. 12-7. 18 (1H. m) , 7. 18 (1H, dd, J = 7. 
3, 7. 3Hz), 7. 75 (1H, dd, J = 4. 6, 1. 3Hz) 

nmm 2 9 

2- (3- (V- ( t -f Y^-i/ti^^—j^ TUt+fr*) yjL-jVTlJ) 

^»J2 iX-n^ntzit^m (7 7. Omg) „ U (8 9mg) „ 

J^JVT = > • gRtt (2 2. Omg) fccbO*T-t? h- h V jV (2 m 1 ) 

^7^- (M; n-^t>:iixf;N2 : 1) Mb, SSB-ft^ 
#17 1. Omg^if; (JR$9 3%) 0 
1 H — NMR (CDC 1 3 ) 

5:1. 43 (18H, s), 3. 0 3 (3 H, d, J =4. 3Hz), 4. 8 
1 (2H. s) , 5. 93 (1H, d, J = 8. 9Hz), 6. 98-7. 80 
(5H, m), 8. 20-8. 42 (1H, m), 10. 81 (1H, brs) 

mmm2 9 ^itokut. *i^-r s >Mffli^6 4i:^tM^/: 0 
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M6 4 



K6 4] 



1 mmm 






X ^5 V)Vr—5> 


3 1 


NH 2 ELHCI 


NHEt 

H io 2 


'H-NMR(CDC1 3 ) 5 1. 32 (3H, t, J=6. 9Hz), 1. 43 ( 
18H, s). 3. 38-3. 52 (2H, m), 4. 81 (2H, s), 5. 92 ( 
1H. d, J=9. 2Hz), 6. 97-7. 78 (5H, m), 8. 26 (1H, d. 
J=9. 2Hz), 10. 79 (1H. brs) 


3 3 


NH/Pr.HCI 


NH"Pr 

h x« 

NOj 


'H-NMR(CDCI 3 ) 5 1. 00(3H, t, J=7. 3Hz), 1. 43( 
18H, s). 1. 62-1. 80 (2H, m). 3. 22-3. 44(2H, m), 
4. 81 (2H, s), 5. 93(IH, d, J=6. 5Hz). 6. 95-7. 83( 
5E m), 8. 20-8. 37 (IE m), 10. 80 (IE brs) 


3 5 


NHMej.HCl 


NM« 2 
H N0 2 


'H-NMR(CDC1 3 ) <5 1. 46(18H, s), 3. 19(6H, s), 
4. 78 (2H, s), 6. 08 (IE d, J=9. 6Hz), 7. 04 (IE d, 
J=7. 6Hz). 7. 29(1H, dd, J=7. 6. 7. 6Hz), 7. 58( 
IE s). 7. 59 (IE d, J=7. 6Hz), 8. 28 (IE d, J=9. 6 
Hz), 10. 81 (IE brs) 
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nmm 3 7 

6-^po-2- (3- ( t -y h*->ljJ\'tii— JVT l J /• -7^— ;iJt^ 
7) -j^>^cd£-j& 

3- (v 5 - (t h*$//7;M?— ;U) t~ T-U > (8 lmg) „ 

5 2, 6-^Do^afyi(90%, 5 3 m g) „ it- i o t'^xf^j 
5 > (64mg) &J;t>*l, 4-v?^^1f> (1ml) OlM^3HFe1MS 

- (M;I^fL/> : ^^/-;v=20 : 1) Tit Si U MiZ4t&®} 2 4 
mg^^fc (iR$2 5%) o 

10 1 H — NMR (DMSO-de) 

6:1. 44 (9 H, s) , 4. 14-4. 26 (2H, m) , 6. 72 (1H, 
d. J = 7. 9Hz), 6. 89 (1H, d, 3 = 7. 6Hz), 7. 09 U 
H, brt), 7. 26 (1H, dd, J = 7. 6, 7. 6Hz), 7. 5 1 
(1H, s) , 7. 7 1 (1H, d, J = 7. 6Hz) . 8. 22 (1H, d, 

15 J = 7. 9Hz) 

mmm 3 9 

2- (3- ( : J- (t-7"h^yj;^-;l/) 7; 7 ^ ^AQ ^-^T^y) 

- 6 -/■ h 4- »> e U ^ >tp^ 

3- (v>- (t h^«>^yl/7K-;l/) t$ 7>f^) 7-'J > (5 Omg) „ 
20 rh5^h U ^.xyu**:^ (1 8mg) . m.Wt*> VVA (2 

4mg) . 2-^on-6-y f^>tf>J>>y (25mg) fc£tfhAi> (3 

mi) <Dm&mzmmm,MT, 1 6mrsimmMmLtim, mm.^^asxzi^ 

25 jc^;u : -\^if>=l : 4) U SiS^^ 5 4 . 5mg£*§*: 0R^8 

2%) o 

1 H — NMR (CDC 1 3 ) 

6:1. 45 (18H, s) . 3. 91 (3H, s) . 4. 7 7 (2 H, s) . 
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6. 19 (1H, d. J = 7. 9Hz), 6. 36 (1H, brs), 6. 39 
(1H. d, J = 7. 9Hz), 6. 93 (1H, d. J = 6. 9Hz).~7. 
2 3-7. 3 0 (3H. m) , 7. 39 (1H, dd, J = 7. 9, 7. 9Hz) 
^«J3 9 <hlTOcUT> *BS-r3y— U ^ct^t-SAny^^ 

(Pd) : ( 1 ) (if h 5 h 'J 7 x-;l/*7 7 >f >/n°7 i^^ A, ( 2 ) (£ h 
UX (^>yijf>7tF» ^5i?7A^iU %£: (1) te77>J>7A 
t--7*h**>F\ (2) lith'J7A t--7'h^»>K\ (3)li^>j7 
i*tU Sft? (1 igand) : (1) !S^7x^^X7-f y 7iot> s 
io (2)1*2. 2' -fx (^7x-;^X7<f;) -l, l' -t^7«l 
To ) 
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165 
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me 6 
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6 7 
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mmm 4 5 

2- u z^-jvy ^-j\st u^) -6-/ h^->_3^>^ • mmrncp 

mmm4 3T~nh>tltz4k&® (3 7mg) . TkM^U^A (9 6mg) N 7k 
(2ml) fcJ:tfl, 4-v^^irV (2ml) (DM^M* 6 0 °CiCT 2 ^RQftl 

1 H — NMR (DMSO-d 6 ) 

<5 : 3. 95 (3H, s) , 4. 0 1 (2H, brs), 6. 2 7 (1H, d, 
J = 8. 6Hz), 7. 14 (1H, d, J = 7. 6Hz), 7. 39 (1H, 
dd, J=8. 3, 7. 6Hz), 7. 71 (1H, s), 7. 90 (lH,-d, 
J =8. 3 Hz) , 8. 14 (1H, d, J =8. 6Hz), 8. 30 (3H, 
brs), 10. 7 5 (1 H, s), 13. 0 6 (1 H, brs) 

mmm 5 2 

2- (3-7;y^f;V7x-;l/7U) - 6 - * =f-A/- 3 - — h o h° U i? y - 

mmm4 4 6-enztitiib&ya (i 1 8m g ) „ mmm dmi) 

(2ml) OiM^l 2 OViCX 4mmimMMWLtz 0 RJCfi^4»**7klcA 

tzmWW** 9 J— As (2ml) K»»U ^k7K*©l^ 4 - 
(4SI5E. 0. 5ml) ^STSnx.. KJ&a^£3£jET*fi&U;fco 
y ^y-yl/-ft»i^U«kOStSftU «IBft£«r3 7. lmg^ifc (6 1%) 
o 1 H — NMR (DMSO-ds) 

5:2. 49 (3H, s), 4. 03 (2 H, q, J=5. 6 Hz) , 6. 90 
(1H, d, J = 8. 6Hz), 7. 27 (1H, d, J = 7. 9Hz), 7. 
42 (1H, dd, J = 7. 9, 7. 9Hz), 7. 77 (1H, s), 7. 8 
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6 (1H, d, J = 7. 9Hz), 8. 31 (3H. brs), 8. 45 (1H, 
d, J =8. 6Hz), 10. 09 (1H, s) 

mm 5 3 

2- (3-7;;^f;l/7x^7;y) - 6 - ^JV- 3 h n h° U 'J > • 
1 H — NMR (DMSO-de) 

5:1. 24 (3H, t, J=7. 3Hz), 2. 79 (2H, q, J = 7. 3 
Hz), 4. 02 (2H, q, J =5. 0Hz). 6. 92 (1H, d, J = 8. 
6Hz), 7. 2 6 (1H, d. J = 7. 6 Hz) , 7. 4 3 (1H, dd, J 
= 7. 6, 7. 6Hz), 7. 75 (1H, s), 7. 90 (1H, d, J=7. 
6Hz), 8. 41 (3H, brs), 8. 48 (1H, d, J=8. 6Hz), 
1 0. 1 0 (1H, s) 

mmm 443 

2- (3- (t-y^-/W:-il/7;yy^) 7x-;^7;y) - 6 

&mm4 2 3-V&z>tltiil&® (5 3. 8mg) is&VJjrj-jl, (3ml) 
OM^«rt=2asE7K»^ h U (1ml) £#0;ifc o R^a-^tt^S 

•^x 4mmmwLfzW:. M^Tmmbtz 0 m^titzm^mi'mm^jv^m^ 

*xm&Ltz 0 zk**2£5&fft»-epHl<i:UfcSU Sixf;^f ttlt/; 0 W 

*E-fb^4»4 7. 3mg*Sfc (TO 9 0%) 0 
1 H — NMR (CDC 1 3 ) 

8:1. 49 (1H, d, J = 7. 9Hz), 7. 45 (1H, s). 7. 28 
(1H, dd. J = 7. 9, 7. 3Hz), 6. 98 (1H, s), 6. 93 
(1H. d, J = 7. 3Hz), 6. 76 (1H, s), 4. 92 (1H, br 
s). 4. 31 (2H, d. J=5. 6Hz), 3. 95 (3H, s), 1. 4 
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6 (9H. s) 
mm 4 4 4 

2- (3- (t-^h^->^;^-^7v;^f;v) 7 ;l/T$7) -4-h 
Ko^->^f;V-6-^ h * ■> h° 'j v> >cd£-j& 

mmm4 2ZT*n<htltzfc&® (155. 3mg) . :r h5>h Ko77> (4 
ml) (2ml) ©«£«jfc7R*4b***y A (i 3mg) 

;^7A^o7^77^ - cmmm •, w&^jv •. n-<\*-*>= 1 : n k 

ttbTttSIU «E^«B 8 6 . lmg^fc (M6 0%) 0 
1 H — NMR (CDC 1 3 ) 

5:7. 37 (1H, s), 7. 18-7. 12 (2 H, m) , 6. 93- 
6. 88 (1H. m) , 6. 42 (1H, s) , 6, 42 (1H, s) , 
6. 18 (1H, s), 4. 8 8 (1H, brs), 4. 59 (2H, s) , 
4. 29 (2 H, d, J = 5. 6Hz), 3. 9 0 (3 H, s) , 1. 45 (9 
H, s) 

mmm 4 4 6 

2- (2- (3- (t-y^^^^-/!/) ZHZAf^k) 7x~;V7 

mmm2 i-cn^titz^m cisomg) % -?u>Mi?/^jv (5 omg) 

fcckO'^y W^A7; F (3ml) OiB^tti;:**^ h U * A (^*6 0 
%> 15mg) £#nx.7t 0 RJES£4&£MlCT3l$IHiI#UfcflK S|xf;i/ 

«£ET*»Ufco If ^>ti^SS!fei«-i/U^yyu^5A^Dvh^*5 7>f- (Jg&fl 
ffi ; n-'v** > : Sixf;b=2 : 1) T'W^ U WIB^tt 1 2 3 m g 
*: (W6 8%) o 
1 H — NMR (CDC 1 8 ) 
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6:1. 47 (18H, s), 3. 76 (6 H. s) , 4. 81 (2H, s), 
4. 91 (1H. s). 6. 9 5 (1H. d, J=8. 6Hz), 7. 08(1 
H, d, J = 7. 9Hz), 7. 32 (1H, dd, J = 7. 9, 7. 9Hz), 
7. 44 (1H, s) , 7. 68 (1H, d, J = 7. 9Hz) , 8. 54 (1 
H, d, J=8. 6Hz), 10. 18 (1H, brs) 

mmm 4 4 6 tmm^ lt> fa^-r* ^ n n^fe^o'^^-rssjs^fflt^ 
7 4 KTjk-fit&m&ntZo 
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g74 
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mmm 4 4 9 

2- (3- (t-7h ^y^;^-;l/7Uyf-;^) 7x— yuy*y) 

3 - (5*- ( t -y h + v'^yl/^— yl/) T i J J f-ylO ;/n^&0-tf > (2 6 
Omg) „ h>JX (y^>v?y^>T-{r h» *J>^WU (42mg) „ i? 7x 
" ; ^ 77 ^ /7xn-t?> (50mg) „ # 'J^A t-7h*->K (102m 
g) . 2-T^y-4-y^yl/tr»;y> (108mg) *j «k h ;U:r. > (10m 
1) oa^tt*m»T^ 8 0^l=T2 2*mtoft*#L*:o KJES^izft 

(fiM«;ft»x^ :n -^ f>=1 . d -cf»« U *E-fk^«l 2 9 . 2 
mg£^rt: (JR^i 0%) o 
'H-NMR (CDC 1 3 ) 

5:1. 46 (9 H, s) . 2. 26 (3H, s) . 4. 30 (2 H, d, J = 
5. 9Hz), 4. 90 (1H, brt), 6. 59 (1H. d, J=5. OH 
z) . 6. 60 (1H, s) , 6. 6 8 (1H, s) . 6. 94 (1H, d, J 
= 6. 3Hz), 7. 21-7. 31 (3H. m) . 8. 06 (1H, d, J = 
5. 0Hz) 

3l«J4 4 9<h|Hj*itcU-C. m^i-fZTi >ft*ffll^7 5Cft^«!*» 

/Co 
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317 5 



[S7 5] 





7S>ft 






4 5 0 


Me 

1 


Me 


'H-NMRCCDClj) <5 1. 46 (9H, s), 2. 22(3 
Es),2. 40 (3H, s),4. 30(2H,d, J=5. 6 
Hz;, 4. 83(1H, brt), 6. 43(1H, brs), 
6. 47(1H, s), 6. 53(1H. s), 6. 93(1H, 
d, J=7. 3Hz), 7. 19-7. 29(3ftm) 


4 5 1 


Et 


Et 
H N 


'H-NMR(CDC1 3 ) 5 1. 21 (3ft t. J=7. 6Hz 
). 1. 46 (9H, s), 2. 56 (2H, q, J=7. 6Hz 
), 4. 30(2H, d, J=5. 6Hz), 4. 83(1H. ' 
brt). 6. 54(1H, brs), 6. 61 (1H, d, J= 
5. 0Hz), 6. 69 (1H, s). 6. 91-6. 95 (1H. 
m), 7. 18-7. 31(3H,m), 8. 09 ClH. d, J= 
5. 0Hz) 
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nmm 452 

2- (3- (t-yh^->^M-;i/7;yyf;i/) y^-jiny) -6-/- 

»M4 4 2-C»6*l^k^«ff*ttll8JDR^iU ^»J4 5 ilHl^fCLT. « 
IB-ffc^«ff*»A: (TO 9 2%) o 

1 H — NMR (CDC 1 3-CD3OD) 

5:1. 4 6 (9H, s) . 3. 99 (3 H, s) , 4. 30 (2H, s) , 6. 
16 (1H, d. J = 8. 6Hz), 6. 94 (1H, d, 3 = 7. 8Hz), 
7. 28 (1H, dd, 3 = 7. 8, 7. 8Hz), 7. 58 (1H, d, J = 
7. 8Hz), 7. 73 (1H. s), 8. 16 (1H, d, J =8. 6Hz) 

mmm 453 

2- (3- it -7 Y3r } yiiJl>#—j\/T % J / 7 i 7) -6—7 

H»J4 5 2-enz>tltz4t&Vq (44mg) , f> V^JUT $ > (1 8mg) 
fcJ:^fF7tFo77> (2ml) OI^IdSTx 9 uJls&m^f-JV (1 

4. 3mg) £#nx.. MICT1 5#IHH«*L;fco RJSS^K^MT. T>^- 

S4»l=ttft«»**^- hyi>A7K*tt*Jn^ *frft;rff- tHLfco 

ftfcSSft*^ U^' 7 f ^ o 7 b?^7 * - (MIS7& ; 7 ?J-j\, : ig 

4t7^b>=l : 2 0) TiMU tlf^t^l 0mg*Sfc (TO 1 1%) 0 
'H-NMR (DMSO-d«) 

5:1. 39 (9 H, s), 3. 92 (3 H, s), 4. 12 (2 H, d, J = 

5. 9Hz), 6. 20 (1H, d, J = 8. 6Hz), 6. 85 (1H, d, 
J = 7. 6Hz), 7. 24 (1H, dd, J = 7. 6, 7. 6Hz), 7. 3 
2-7. 40 (2H, m) , 7. 51 (1H, d, J = 7. 6Hz), 7. 61 
(1H, s), 8. 01 (1H, brs), 8. 10 (1H, d. J=8. 6H 
z) 
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mmm 454 

2- (3- ( t -y h*isfijitf-jiT * j / g^u) -3-b 

^ 4 5 2~zmz>ntzit€;m (3 0 Omg) „ b ijxw ^ > (101m 
g) fc e fcD t fh7hKD77> (8ml) 0S^i:*?feT> * n;l/|fc®?if-;l/ 
(109mg)'ofh7t Kn7 5y»» (1ml) ^Anx.0°CfCTl 5#HHI 

7hFn77>M (2M. 0. 8ml) *1mZ-tz 0 KJKjR^'ft* 0 tCt 3 0 
#IBHI#UfcSU *#T. 1^7KM^hU^A7K^^tox./c 0 R 

U>= 1:10) TliU *E^4»1 9 9mg£*§fc OK^6 9%) 0 
1 H — NMR (CDC 1 3 ) 

5:1. 4 6 (9 H, s), 3. 9 3 (3 H, s) , 4. 31 (2H, d, J = 
5. 6Hz), 4. 67 (2H, d, J = 5. 6Hz), 4. 79 (1H, br 
t), 6. 15 (1H, d, J = 7. 9Hz), 6. 89 (1H, d, J = 7. 
6Hz), 7. 21-7. 31 (3H, m), 7. 48 (1H, d, J = 7. 6 
Hz), 7. 6 4 (1 H, brs), 7. 7 0 (1 H, brs) 

mmm 4 5 6 

2- (3- (t-^h^-V^;^-;!/?;;^^) y^-jvriJ) -6-^ 

*ftW4 5 4-C}|$*lfcfl:Ml (24mg) . mmt^yfSy (4 0mg) is 
ZTl^yizy (8ml) ©»£«ff*Mn\ 2BmmWbtz 0 Kj&m&®*mm 

^14- (SBB«;ft»i^l/:«[^f-U>=l : 2 0) t'iib, «E-ffc^ 

4mg^Hfc (W5 9%) 0 
1 H — NMR (CDC 1 8 ) 
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3:1. 47 (9 H, s) , 4. 01 (3H, s) . 4. 33 (2 H, d. J = 

5. 6Hz), 4. 82 (1H, brt), 6. 24 (1H, d. J =8. 3H 
z) . 7. 0 0 (1H, d, J = 7. 6Hz), 7. 30 (1H, d d, J = 7. 

6. 7. 6Hz), 7. 61 (1H, d, J = 7. 6Hz), 7. 71 (1H, 
d, 5 = 8. 3Hz), 7. 72 (1H, s), 9. 6 7 (1H, s), 10. 
9 5 (1H, s) 

mm 4 7 2 

2- (3-7^y^^7x-;l/7; 7) -4-fc H'p^->/f-;V-6-y h4- 

mnM4 2 3T*mt>titz4t&%>} (l 0 9. 5mg) s fF7h Fo77> (4 
ml) lo&Zf/?;-jV (1ml) <Dm&Wfc7km4t*VmV ^uL, (19mg) 

%L; J?J-Jl:i&ikJ?-V>=l : 19) iC^U^o ^ 

^7-;U (3ml) ©S^fC^b7K^c7)l, 4-V>7t*Vymm (4SSfe. 0. 

3ml) ^rtjn^.. MflETSSfL^o ^ t>ti7t^^^7 ^ y 

£#MIIU Me-fh^4 8rag^If; (TO 5 8%) 0 

'H-NMR (DMSO-d 8 ) 

5:9. 18 (1H, brs), 8. 39 (3 H, brs), 7. 78 (1H, 
s) , 7. 61 (1H, d, J = 7. 9Hz), 7. 29 (1H, dd, J = 

7. 9, 7. 3Hz), 7. 08 (1H, brs), 7. 02 (1H, d, J = 
7. 3Hz), 6. 47 (1H, s), 6. 11 (1H, s), 4. 42 (2H, 
s), 3. 94 (2 H, q, J=5. 6Hz), 3. 87 (3 H, s) 

mmm 507 

2- (3- (t-7>^->^;^-;V7;;yf-;l/) 7 x -;l/7;7) -5-7 
f;i/f-7'/-;i/g)^ 

7"Dft>7;l/fh K (7 2# 1) . ^on^A ( 1 ra 1 ) *? itfl . 4- 
^**-!t-> (1ml) com&MK, MM (5 2^1) *inx.fc 0 BtJ&m&®*^ 
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Ii:t3 0^IB*#l/fca, N— (3- (t-yh + y*;^-;i/7;;yf;l/) 
?t^L/7 (2 62mg) N T-i?h> (2ml) *>«t h V if-yuy 
(0. 14ml) &tn*_t: 0 RJCJjR^-tt* 3 . 5l$IHflnafc»ffiLfcSL ^cff 

fclit^Mtt •> 'J ^7 ^rV^ 7 A ^ n v h ^7 7 - (MMfe ; &4t*3-\sy 
: y ^7-;U=9 9 : 1) KttUTffifSilU «!2^«ff 7 9 . 2mg^ifc (jR 
^2 7%) o 

1 H — NMR (CDC 1 3 ) 
io <5:7. 30-7. 22 (4H, m) . 7. 17 (1H, d. J = 7. 6Hz), 
6. 91 (1H, d, J = l. 0Hz), 4. 94 (1H, tars). 4. 30 
(2H, d, J = 5. 6 Hz) , 2. 34 (3 H, d, J = l. 0Hz), 1- 
4 7 (9H, s) 

mmm 5 o 8 

is 2- (3 -T $ J jt fjuy ^EJkZ 1 1 ) -5-*^^TV-Ji<D&tfL 

mmm5 0 TC&btitzfc&to (7 3mg) fe^tf h U yj^aruWm (5ml ) 

®s^*siT, m#isflt#L*:8u ms.rmmLtz 0 n^ntzm^m^mm 

95:5) CftbtffllU *IE^4»3 4. 5mg^Ifc TO6 7%) 0 
20 'H — NMR (CDC 1 3 ) 

5:7. 32-7. 2 8 (3H, m) , 7. 19 (1H, d, J = 7. 3 Hz) . 
6. 97 (1H, d, J = 7. 3Hz), 6. 92 (1H, d, J = l. 0Hz) 
. 3. 87 (2H. s), 2. 35 (3H, d, J = l. 0Hz), 1. 76 
(2H, b r s) 

25 mmm 509 

2- (3- ( t -7 is J]/T i J * tVIQ 7^— ;UTS7) -4- J 

N- (3- (t-yh + i/^y^-^i^f;!/) 7 jl—jV) =f-ir^VT 
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mmm 511 

2- (3- j2jZ ( t -V h*'S*Jlyn— 7U) 7;;^f-;^) 7^— 7UT^7) 

3- (v>- ( t h^->^77U^^;i/) 7;;>f;b) T- y > (2 0 0mg) 
. ^WUt'J-^ (166mg) fccfcO'igfl^^v (10ml) og 
i^ic^T. ^*Xt"> (45//I) £inx.. M^5B#Kfll#U*: 0 Sift 

- mmm wm^jv ■. n-^^-9->=i : 3) xitssiu n- (3- (y- 

%t>fttz.\^% (1 9 3mg) . l-Tv 5 F-yo^>-2-t> (8 lmg) 
. h 'J7x-;^7^ > (2 17mg) *J «fc Cfl&fl: ^ 1/ (5ml) ©M^ 
«ia:tl5™#U^ >>^gg (115mg) *MTJn^^ 0 S 
«fi^«F*6 0t!ICT3 0»IHIllDl»!i#Lfea. iETIil/; 0 »5ftfc»B 

10) -C«»!U IM2fl:£«&7 8mg^ffc 0K^3 3%) 0 
1 H — NMR (CDC 1 3 ) 

6:1. 4 5 (18H. s) , 2. 25 (3H, d. J = l. 0Hz) , 4. 7 
7 (2H, s). 6. 51 (1H, d, J = l. 0Hz), 6. 91 (1H, d, 
J = 7. 6Hz), 7. 15 (1H, br s) , 7. 22-7. 26 (1H, m) 
. 7. 25 (1H, dd, J = 7. 6, 7. 6Hz), 7. 40 (1H, d, J 
= 7. 6Hz) 
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g!7 6 



[^7 6] 



i mmm 








5 12 


OEt 


Me 

OEt H 


'H-NMR(CDCI 3 ) <5 1.43(18H, s), 1.46( 
3E t. J=6. 9Hz). 2. 27 (3H, d, J=l. 0Hz), 
3. 93(2H, q, J = 6. 9Hz). 4. 88(2H. s). 

6. 52(1H, d, J = l. 0Hz). 6. 77 ClH. d, J= 

7. 6Hz), 7. 08 (1H. dd, J=7. 6, 7. 6Hz), 
7. 19 (IE s), 8. 02 (IE d. J=7. 6Hz) 


5 13 


Me 


Me 

L H 


'H-NMR(CDC1 3 ) 5 1. 4408H, s), 2. 21 ( 
3H, s),2. 24(3E s), 4. 82 (2R s). 6. 48( 
1H, s), 6. 88 (IE d, J=7. 9Hz). 7. 19 (IE 
dd. J=7. 9, 7. 9Hz),7. 77(lEd, J=7. 9Hz 

) 


5 14 




w ^ Me 


'H-NMR(CDC1 3 ) <5 1. 44(18E s), 2. 23 ( 
3Es),3. 79(3E s). 4. 80(2E s), 6. 46( 
IE s). 6. 81 (IE d, J=8. 9Hz). 6. 97 (IE 
d. J=2. 3Hz), 7. 45 (IE dd, J=8. 9. 2. 3Hz 

) 
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nmm 515 

mmm5 1 lT^tiT^t^rtl (2 9 2mg) £t>* h U 7JV*u&Wt (2m 

j -il/-»xf;b- n -'v*-* >«k SUM® U «MSft£«rl 19mg 
£^fc (3 8%) o 
1 H — NMR (DMSO-de) 

<5:2. 24 (3H, s) , 3. 9 8 (2 H. q. J = 5. 6Hz), 6. 59 

(1H, s) , 7. 0 0 (1H. d, J = 7. 3Hz), 7. 3 2 (1H, dd. 

J = 7. 3, 7. 3Hz), 7. 5 3 (1H, d, J = 7. 3Hz), 7. 6 7 

(1H, s), 8. 16 (3H, brs), 10. 08 (1H, s) 
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[17 7] 



mmm 








5 16 


Me 

OE« H 


Me 

OEt H 

CF 3 C0 2 H 


'H-NMR (DMS0-d 6 ) d 1. 37 (3R t. J=6. 9 
Hz), 2. 24(3H. s), 3. 89 (2H a J=6 9 
Hz), 4. 05 (2H, q, J=5. 6Hz), 6. 63 (1H, 
s), 7. 08 (1H, d. J=7. 9Hz), 7. 15(1H, 
dd, J=7. 9, 7. 9Hz), 8. 13 (1H, d. J=7. 9 
Hz), 8. 18(3H. brs), 9. 33(1R brs) 


5 1 7 


Me 

Me H 


Me 

file H 

CF 3 C0 2 H 


'H-NMR (DMS0-d 6 ) <5 2. 22 (3H. s), 2. 23 
(3H, s). 4. 05 (2H, q, J=5. 6Hz), 6. 60 ( 
1H. s), 7. 12(1H, d, J=7. 9Hz), 7. 24 ( 
1H, dd, J=7. 9, 7. 9Hz). 7. 75 (1H, d, J= 
7. 9Hz). 8. 18(3H, brs). 9. 40 (1H. brs 
) 


5 18 


„_ Me 

Boc 2 N^A^ N A/ 
H 


Me 

CF 3 C0 2 H H 


'H-NMR (DMS0-d 6 ) 6 2. 22 (3H s), 3. 80 
(3H,s),3. 94(2H,q, J=5. 6Hz), 6. 55 ( 
1H. s), 7. 02 (1H, d, J=8. 9Hz), 7. 54 ( 
1H, dd, J=8. 9. 2. 3Hz), 7. 59 (1R d, J= 
2. 3Hz),8. 00 (3R brs), 9. 87 (1R s) 
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mmm 523 

2- (3 -T ^ J * fjvy. ^-jit i J ) -3, hPtfU yyg)^fi£ 

3-7; M>i?;l/7 $ V (6 9 6mg) „ >^ ^7U7 5 J hf U > (6 7 4 
mg) ^ 3 — — hn7 1 r.;i/t4 : -->7j;b^^-Wa ng Resin (2. 8 
5g. Tetrahedron Lett., Vol. 37, 937 (1996) 
) fccttff F5tKo77> (60ml) Ol^$, I£i:t2 4F H ( Jfll#gU 

yvmteftft&^ JflETlfcKU 3-7; ;^>W$;*;l/^;l/-Wan 
g R e s i n£^fc 0 

©e>n^:«Hg (lOOmg.O. 0 7 Imo 1 ) . ^$?77 U #A (1 0 Omg) 
. 2-^od-3, 5-^-hnh"'Ji?> (72mg) , (II) 
(16mg) „ ^7x-^77^7xa-b> (79mg) fed;C>*T-feh-h 
U 71/ (9ml) ©S^t^f^i^T, 8 0°C{CTSt£N&. »®L<*: 0 

tzmm^'J^^jv^jvAT i v\ tK> ^^y-7K ±g^t^ ^uv-eju&^su 

tio 7k**ft»if-7U"Ctt»b. MflETzg^L/Co '&k>titzmwm*S e p-P 
aK R Plus C18 Cartridges (Waters $3) TltS* U 
aWE-ffc^l. 7mg£?|rt: (8%) c 
1 H — NMR (CD 3 OD) 

5:4. 16 (2 H. s) . 7. 3 5 (1H, d, J = 7. 9Hz), 7. 5 3 
(1H, dd, J = 7. 9, 7. 9Hz), 7. 75 (1H, d, J = 7. 9H 

z), 7. 80 (1H, s), 9. 25 (1H, d, J =2. 4Hz), 9. 3 

0 (1H, d, J = 2. 4Hz) 
«M5 2 3 tmmicbT, fiSt«^nnMi^7 8-^8 0 ic^-f ft 
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^7 8 



C3S7 8] 

Ok. 



o 



1) Pd(OAc)2 
DPPF 

O 



2) TFA 











5 2 4 


Me 


Me 

HzNsJGI X A 

N N Me 

XX 


'H-NMR(CD 3 OD)2. 35 (3E s), 2. 44 (3H. s), 
4. 13 (2ft s), 6. 78 (IE s), 7. 19-7. 50 (3E 
m), 7. 72 (IE d, J=2. 0Hz) 


5 2 5 


CN 


CN 

H 2 N> s- X 2 IL X^ 

N 


'H-NMR(CD 3 0D)4. 18(2H, s), 7. 33-7. 46(4 
Em), 7. 51(lH,d, J=7. 6Hz), 7. 64(1E dd, 
J=7. 6, 7. 6Hz), 8. 45 (IE d, J=5. 0Hz) 


5 2 6 




XI 


'H-NMR(CD 3 0D)4. 17(2E s). 7. 29 (IE d, J= 
8. 7Hz). 7. 34 (IE d, J=7. 6Hz), 7. 39 (IE 
s).7. 53(lEd, J=7. 6Hz),7. 64 (1H, dd. J= 
f. o, i. btiz), 8. 04 (IE dd, J=8. 7, 2. 0Hz), 
8. 61 (IE d. J=2. 0Hz) 


5 2 7 


COjEt 


C0 2 Et 

^ N N Me 
H 


'H-NMR (CD 3 0D) 1. 47 (3E t, J =7. 3Hz), 2. 56 
(3H, s). 4. 14 (2E s). 4. 48 (2H, q, J=7. 3 
Hz), 7. 27 (IE d. J=7. 9Hz), 7. 30 (IE s), 
7. 46(lEdd, J=7. 9, 7. 9Hz), 7. 74 (IE s), 
7. 75 (IE d, J=7. 9Hz) 


5 2 8 


C0 2 H 


C0 2 H 


'H-NMR(CD 3 0D)4. 12(2E s), 7. 02-7. 12 ( 
2E m) . 7. 26 (IE d. J=5. 2Hz) , 7. 37-7. 42 
(2H, m), 7. 81 (IE s), 8. 18C1H. d. J=5. 2 
Hz) 
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[*7 9] 



mmm 


2? d afc 




bfr'r—? 


5 2 9 




HN jn jtt c ° 2H 


'H-NMR(CD 3 0D)4. 15 (2E s), 6. 87 (1H. d, J= 
8. 7Hz), 7. 14C1H. d. 1=7. 4Hz). 7. 43 (1H, 
dd, J=7. 4, 6. 9Hz), 7 53 (1R d J=6 m?) 

7. 98 (1H. s), 8. 11 (1H, J=8. 7, 2. 1Hz). 

8. 81 Cia d, J=2. 1Hz) 


5 3 0 






'H-NMR(CD 3 0D)4. 16 (2ft s), 7. 22 (IE d. J= 
7. 9Hz), 7. 47 (IE dd, J=7. 9, 7. 9Hz), 7. 65 
(1H, d, J=7. 9Hz) 7 92 (1H O 8 ?9fiH 
d, J=2. 0Hz), 8. 69 (IE d. J=2. 0Hz) 


5 3 1 


COjH 


C0 2 H 

^^^^N N Me 
H 


'H-NMR(CD 3 OD)2. 49 (3H, s), 4. 12(2H, s), 
7. 05 (1H. d, J=6. 2Hz), 7. 15 (1H, s), 7. 25 
(IE s), 7. 38-7. 42 (2R m) 7 7?f1H O 


5 3 2 




HjN ^^N A N^C0 2 H 
H 


'H-NMR(CD 3 0D)4. 14 (2E s), 6. 82 (IE d, J- 
8. 9Hz), 7. 10(1H, d. J=6. 6Hz), 7. 41-7. 45 
(2E m), 8. 02 (1H s) 8 11 (1H rid T=S q 
2. 0Hz). 8. 78 (IE d. J=2. 0Hz) 


5 3 3 


HjNOC^. 


Me 

lf*l V il 

H CONH 2 


'H-NMR(CD 3 0D)2. 50 (3H. s). 4. 12 (2ft s), 

6. 84(lft d, J=7. 6Hz),7. 20 Oft d. J=7. 0 
Hz). 7. 40 Oft dd, J=7. 0, 7. 0Hz), 7. 74- 

7. 80 (2ft m), 7. 87 (IE d, J=7. 6Hz) 


5 3 4 




H CONHj 


'H-NMR(CD 3 0D)4. 15(2E s), 7. 21 (IE d, J= 
7. 6Hz). 7. 46 (IE dd, J=7. 6, 7. 6Hz). 7. 61 
OH, d, 1=7. 6Hz). 7. 75 (1H. s), 8. 11 OH, 
d. J=2. 6Hz). 8. 35 (IE d, J=2. 6Hz) 
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%8 0 



[358 0] 





5 nn# 






5 3 5 


CONH 2 
CI-^O^OMe 


CONH 2 

H 2 N>JL^L a JL 

V N N^OMe 
H 


'H-NMR(CD 3 0D)4. 00 (3H, s). 4. 12(2E s), 
6. 58 (1H, d, J=1.0Hz). 6. 81 (1H. d. J=l. 0 
Hz), 7. 09 (IH. d. J=6. 9Hz), 7. 37-7. 43 ( 
IE m) . 7. 53 (IE d, J=6. 9Hz) , 7. 83 (IE s) 


5 3 6 




H CONH 2 


'H-NMR(CD 3 0D)4. 15 (2H, s), 6. 83-6. 89 ( 
1H, m), 6. 96 (1H, dd, J=7. 6. 3. 9Hz), 7. 21 
(IE d, J=7. 6Hz). 7. 46 (IE dd. J=7. 6, 7. 6 
Hz). 7. 62(1E d, J=7. 6Hz). 7. 76(1H, s). 
8.02(lEdd. J=7. 6. 1. 6Hz).8. 37 (IE dd. 
J=3. 9. 1. 6Hz) 


5 3 7 


XT" 


H 


'H-NMR(CD 3 0D)4. 12 (2E s), 6. 82 (IE d. J= 
3. uhz;, /. U8UH. a, J=7. 6Hz), 7. 38 (IE 
dd. J=7. 6. 7. 6Hz). 7. 50 (IE d, J=7. 6Hz). 

7. 71 (IE dd, J=9. 0, 2. 3Hz). 7. 90 (IE s). 

8. 22 (IE d, J=2. 3Hz) 


5 3 8 




H 


'H-NMR(CD 3 0D)4. 13(2E s), 7. 16 (IE d. J= 
7. 6Hz). 7. 43 (IE dd. J=7. 6, 7. 6Hz), 7. 64 
(IE d. J=7. 6Hz). 7. 84 (1H, s), 7. 87 (1H. 
d. J=2. 3Hz), 8. 10 (IE d. J=2. 3Hz) . 


5 3 9 






'H-NMR(CD 3 0D)2. 48 (3H. s). 4. 13(2H, s). 

6. 72-6. 80 (2H, m), 7. 35-7. 42 (IE m). 

7. 44(1E s), 7. 51-7. 60(1H, m). 7. 68(1E 
dd. J=7. 9, 7. 9Hz). 7. 74 (IE s) 
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WJ 2 5 e . mmm 417e s H»] 5 0 0 b. MMM 5 1 9 e . HJfcM 520 
d. ^ffiM5 3 8 e&^tfUiiMS 4 2 a O^^OT^-To 
Hjfeffl 2 5 e 

2- (5-T^ y-2-^^^-7^-^) - 2- (t -7h*-i/tijV7&-jVT I 
7) >^>g>^ 

immm 2 5 a ] 

3-^DD>^-4-xf^- hn^>-i£> (4. Og) fe^O^y 

F (5 0ml) OS^ir. ->T Wt^- h U (9 8 2mg) £#nx. 

1 H — NMR (CDC 1 3 ) 

5:1. 3 3 (3 H, t, J = 7. 6Hz), 2. 7 8 (2 H, q, J = 7. 6 
Hz), 3. 80 (2H, s), 7. 44 (1H, d, J=8. 6Hz) , 8. 
18 (1H, dd, J = 8. 6. 2. 3Hz), 8. 35 (1H, d, J=2. 
3H z) 

mmm 25b] 

2 - ->T7 - 2 - (2 - 5 h ^>^>Q£-fift 

m»J2 5 aT&£*ifcfl:£^ (3. Og). a, a' -^oD-o-f> 
(4. 1 5 g) fcj;^^^ ^;ux;i/**-> F (2 0 0ml) OM^ir. 77 
y^A t -y h + '> K (3. 5 5 g) ^^jnx.. SSi:t3 Hf B TOLf;i, ff£ 

■CfcffiSU MffTzKSIU «lEfl:^ (1. 3 6 g) £*ffc (jR^2 9%) 0 
1 H — NMR (CDC 1 3 ) 

5:1. 45 (3 H, t, J = 7. 6Hz), 3. 11 (2H. q, J = 7. 6 
Hz). 3. 61 (2H, d, J = 15. 5Hz), 3. 91 (2H, d, J = 
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15. 5Hz), 7. 2 5-7. 3 3 (4H. m) , 7. 53 (1H, d. J = 
9. 2Hz) , 8. 12-8. 16 (2H, m) 

mmm2 5 c] 

2- 5 -- hn7x-;b) -2-^>^>T^ V(D&j& 

IWJ2 5bT'll^b^ (1. 1 6 g) fcJ:t>*ra? (10ml) OS^tJiC. 

tr (2mi) „ mmm (2 om 1 ) zwcfrMx-tz* Kmm&mzi 3^FiiDiii 

SfcfrU i7XIi7- h »; ^ AT'^ii, MffTziStU Hfetti^ (8 7 Omg) 

(JRJ*S7 1%) o 
1 H — NMR (CDC 1 3 ) 

6:1. 35 (3 H, t, J = 7. 6Hz), 2. 82 (2 H, q, J = 7. 6 
Hz), 3. 36 (2 H, d, J = 15. 9Hz), 3. 9 5 (2 H, d, J = 
15. 9Hz), 5. 13 (1H, brs), 5. 43 (1H, brs), 7. 
15-7. 25 (4H, m) , 7. 49 (1H, d, J=8. 3Hz), 8. 0 
8 (1H, dd, J = 8. 3, 2. 3Hz), 8. 17 (1H, d, J=2. 3 
Hz) 

immm2 5 d] 

2- ( t -7 h*is*Jim-J]sT § n -2- (2-^5^-5-- hn7x- 

mmm2 5 cti^n^tt (8 1 5m g ) &£ut a 2m 
1) <Dm&m\zwnwt& a. 40g) ^fa*.^ RjEa^isr* 3 ^Mitos 

*7kT?8fcMU MtRM^- h U fAt^IU MEETMUfCo nztifzm%yj 
£ U 77 y;l/?7 7A^nvh^77^ - (MM?& ; * u o *;l/ZO -efjfSSi U ^ 
IS^b^ (6 2 Omg) *ntz (fi$6 2%) 0 
1 H — NMR (CDC 1 3 ) 

6:1. 30 (3 H. t, J = 7. 6Hz), 1. 31 (9 H, s), 2. 93 
(2H, q, J = 7. 6Hz), 3. 55 (2H, d, J = 15. 9Hz), 3. 
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63 (2H, d, J = 15. 9Hz), 5. 18 (1H, s), 7. 20-7. 
29 (4H, m) , 7. 40 (1H, d, J=8. 6Hz), 8. 05 (1H, 
dd, J = 8. 6. 2. 3Hz), 8. 32 (2H, d. J=2. 3Hz) 

immm 2 5 e ] 

2- (5 —T i J — 2 — - 2- ( t -7 h^ftyl/^'-A'T ? 

4t&M£ntz (W9 7%) o 
1 H — NMR (CDC 1 3 ) 

6:1. 23 (3H, t, J = 7. 6Hz), 1. 3 0 (9H, s) , 2. 74 
(2H, q, J = 7. 6Hz), 3. 4 8-3. 6 7 (6H. m) , 5. 02 
(1H, s) . 6. 56 (1H, dd, J = 8. 3, 2. 3Hz), 6. 74 
(1H, d, 3=2. 3Hz), 7. 03 (1H, d, J=8. 3Hz), 7. 

15-7. 24 (4H, m) 

Hftfeffl] 4 1 7 e 

N- (3-7$;-2-xh^s/7x-;Wf;l/) £jVJ^kjl^M£z^Ll 

[HifeflU 17 a] 
2-J-h^>-3-- hn||||xfj^ 

3-^ hn^'j^Hg (5. 0 g) . BVit^Jl' (11ml) tsXL&V** 
;U*;UAT * F (2 0 0ml) OS^fc^K* U »7A (9. 4 g) ^*nx./c 0 

rjss^»*6 o°c{cx4. 5mmmw\ytzWi, fc&mz.^ wm*-*- *-cmmL 

n-s\*D->=l : 1) KttbTfflfKU Umit^5. 6 6g*ifc 
OR* 8 7%) o 
1 H — NMR (CDC 1 3 ) 

6:8. 01 (1H, dd, J = 7. 9. 1. 7Hz), 7. 89 (1H. dd. 
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J = 7. 9. 1. 7Hz), 7. 26 (1H. d d. J = 7. 9, 7. 9Hz), 
4. 42 (2H, q, J = 7. 3Hz), 4. 18 (2H. q. J = 6. 9Hz) 
, 1. 43 (3H, t, J=6. 9Hz) , 1. 42 (3H, t, J = 7. 3H 
z) 

mmm4 1 7 b] 

Hife0J4 17 a-?n*>ntiit&®] (117m g) x fh5tKo75> (5m 
1) fcW^;-;K2ml) ©fi£tefc7K*ft*tf*y A (10. 7m 
g) ZHnZ-tZo Elfca^tt*MlCTl 5B#iaai#OfcflU 7K*Jn^.«£ET»H& 

*-fr>=l : 2) KttLTfMHlU aW5^«J***Wlc»^ 0 
1 H — NMR (CDC 1 3 ) 

5:7. 7 7 (1H, d, J = 7. 9Hz), 7. 6 7 (1H, d, J = 7. 3 
Hz) . 7. 22 (1H, dd. J = 7. 9, 7. 3Hz) , 4. 80 (2H, 
s) , 4. 08 (2H, q, J=6. 8Hz), 2. 10 (1H, brs). 
1. 44 (3H, t, J=6. 8Hz) 

immm 4 1 7 c ] 

mmm4 1 ib-c&ztitiit&m (3. i3g)^iaM^(5. 2 6g) 

*j«fco f tfifl:^f-i'> (10 0ml) ©M^fc h y 7x-^7-f v (4. 1 

;U: n-^lf >= 1 : 9) KftLTflMaU SI5^«J3. 5 9g^i/: (JR 
J£8 7%) o 

'H — NMR (CDC 1 3 ) 

5:7. 78 (1H, dd, J = 7. 9. 1. 7Hz), 7. 6 5 (1H, dd, 
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J = 7. 6, 1. 7Hz), 7. 20 (1H, dd, J = 7. 9, 7. 6Hz), 
4. 57 (2 H, s) , 4. 17 (2 H, q, J =6. 9Hz), 1. 49 (3 
H, t, J = 6. 9Hz) 
l^MM 4 1 7 d ] 

N- (2 -J- h^>- 3 -— h p-7 x— ;M f^tp >r § 7 t - 

-C x J VJjjUtfywtiS- t --f+n, (3. 2 3g), ^f;v*;l/A7U' 
(5 0ml) fcitfTk&fb^ h (0. 5 7g) cDa£«J&*#T\ 1^ 

»J4 1 7 cti^fcM (3. 5 1 g) fe^^y^f;^ 
;uat^ K (2 0ml) ©M£^&7K#Tflnx.fc 0 MICT14 

= 1:9) Kttl/TfMJU «E^«5. 0 9g» OR* 9 5%) 0 
1 H — NMR (CDC 1 3 ) 

6:1. 72 (1H, dd, J = 7. 9, 1. 3Hz), 7. 38 (1H, dd, 
J = 7. 3, 1. 3Hz), 1. 17 (1H, dd, J = 7. 9, 7. 3Hz), 
4. 91 (2H, s), 4. 06 (2H, q, J=6. 9 Hz) , 1. 45 ( 
18H, s) , 1. 44 (3H, t, J = 6. 9Hz) 

tnmm 4 1 7 e ] 

N- (3-7$ y-2-j. h^->7x-;Mf;i) ^ y v^yi^'^^- t - 

mmmA 1 7 dT»6tlfc^«I (5. 0 9 g) . IjbI2- y ^ • 6 7Mfc 
(6 lmg) *s&Tf*9 J-fr (13 0ml) ©ft^KjMMfc****- h >J 
^A (l. 4 6g) *1mZ-tz 0 SJtSS^^x iai:t2 0^i#lfc^ 2 
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^^if>= i : 4) jcftLTffifSiU SH5^b^*^/= 0Rs£8 5%) 0 
1 H — NMR (CDC 1 3 ) 

<5:6. 86 (1H, d d, J = 7. 9. 7. 6Hz), 6. 63 (1H, dd, 
J = 7. 6, 1. 0Hz) . 6. 53 (1H, dd, J = 7. 9, 1. 0Hz), 
4. 85 (2H, s) , 3. 90 (2H, q, J=6. 9Hz), 3. 74 (2 
H, brs), 1. 43 (18H, s), 1. 41 (3H, t, J=6. 9Hz) 

mmm soob 

N — (5-T^7-2 - (h°^ y J -yU- 1 -^TAQ 7x£^^lQ > 
it 

[H160J5 0 0 a] 

N— (5--hn-2- (tf5 V-yU- l-^fyu) "7 ^-71^ f-;l/) 4 % J Vii 

h°^y-yl/ (1. Og) fccfctfiM ^UX/U**^ K (50ml) oi^c, 
7Ki%T. zR*fo*- MJtfA (0. 54g) %1mx.tz 0 RJfc»£4&**?frT 1 B#IH 
*#Urt:gU N — (2-7;M-o-5- — hn7xx;Mf;V) -< 5 y 5>;&;M? 
t (5. 0 g) 7Vl/*;l/*4^> F (50ml) ^^^Jn 

/U: n-^4-if>=l : 4) IC#LT»SaU tElt^i^i/: (W7 3%) 0 
1 H — NMR (CDC 1 s ) 

6:8. 2 2-8. 1 9 (2H, m) , 7. 79-7. 78 (2 H, m), 7. 
50 (1H, d, J=9. 6Hz), 6. 53 (1H, dd, J = 2. 3. 2. 
0Hz), 4. 95 (2H, s), 1. 46 (18H, s) 
[H«tJ5 0 0 b] 

N- (5-T^V-2- (h°7 V-yb- 1 ->f;l/) 7^_;U^^-;l/) ft;U/<*> 



130 



WO 98/28257 



PCT/JP97/04762 



mmM5 0 0 aT?»£ftfcrt:£«0 (4. 1 5 g) > MS2-^t4/ • 6 7jcto 
W (0. 1 8 3 g) is£&ji (3 0 0ml) <DM&mi^ TkSMk*** 

^hU^A (2. 43g) ££nx.7t 0 EJ£iE£4&*MK:T5 5#M*#bfc8U 

mhu ans-fk^tt**^ mm 8 9%) 0 

'H-NMR (CDC 1 3 ) 

5:7. 6 9 (1H, d. J = l. 3Hz), 7. 57 (1H, d. J = 2. 0 
Hz), 7. 06 (1H, d, J=8. 3Hz), 6. 8 6-6. 8 3 (1H, 
m) , 6. 60 (1H, dd, J=8. 3, 2. 3Hz), 6. 41 (1H, d 
d, J = 2. 0, 1. 3Hz), 5. 62 (1H, brs), 4. 01 (2H, 
d, J = 6. 6Hz), 3. 82 (2H, brs), 1. 43 (9H, s) 

mmm 5 1 9 e 

3- (t-yF^y^M:-^7;yy^) -4-^PP-2-xh4->7- 
[H«»]5 19 a] 

4-^no-2-7Mn- bwO-& > (1. OOg) ^ W (1. 95 
g) fc«fctf»8m (5ml) ©M&tJK^&T. (0. 3 2ml) £fln;U 
0°CiCT3 0#lffl*#SK Sz&CTl^TOlfco KJfcM^^jokfrAtu 

T«M:#U «R7k«»^- f A-Cftiia. ^EET^bT. fcE-fb^ftf 1 . 
3 8 g£*#/c (W9 5%) o 
'H-NMR (CD C 1 3 ) 

5:1. 47 (1H, d, J =9. 9Hz), 8. 37 (1H, d. J = 7. 3 
Hz) 
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19 b] 

5-7'p^-4-^ng-2-7 JlJr a - 3 - ( h U 7 p ^71/77 71^— 71/ 

l£»]5 1 9 aT-^^ti/c^^-tl (2 0 4mg) . N-h Fn*i^^;U-2, 
2, 2-h'J7;l/tn7th7; F (1 1 5mg) fccfcO'l 0 %fgj®fifsS? (1. 
6ml) <Dm&®%:8 0°Ci:tl 0B#^*#b/c o BOSM£^£?%£PgU 7j<7kK 

; ilif^ : n-^-tf > = 1:3) till, fillet 
£$f8 5. lmg^i/; (W2 8%) 0 
1 H — NMR (CDC 1 3 ) 

6:4. 86 (2H, d, J = 4. 0Hz), 6. 73 (1H, brt), 8. 
3 9 (1H, d, J = 7. 3Hz) 

mmm 5 1 9 c ] 

5-7'p^-3- (t-7F^->i;;i/t:-;i/7;;^;l/) -4-^pp-2- 

mmms 1 9 hxm^fit^t^m (60img) . mmm (3m 1 ) 

9 J-fr (12ml) 1 B$f3%&S*fE RJtBS^*MBET»ffi 

mi) T*mthbtz 0 ^mmizumw^j- 1 -y^jis (4i4mg) 

TkRft^hU^ATKStt (10ml) £m£TJnx.> ifii:t2^il^bfc 0 

p*7UA) TltJRU IEM4 0 2mg^ (W6 6%) 0 
1 H — NMR (CDC 1 s ) 

6:1. 44 (9H, s) , 4. 57-4. 66 (2H, m) , 5. 01 (1H, 
brt), 8. 31 (1H, d. J = 7. 6Hz) 
[H«i]5 1 9 d] 
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5-7ve-3 - ( t --? h^ristiJlsm— JUT = J * 5^U) -4-^pp-2- 

HWJ5 1 9 cT*nt>tltzit&®} (2 0 Omg) , .x.^/-;l/ (3 6 n 1 ) & 
j:c;fh7hFD77> (5ml) O'M^iC^T. 7k5g4b^ h'J-7A (it* 

6 0%, 25mg) *jox.fc„ Ki&m&®j%o°cizx2mrBmnLtz^ 7k&& 

(MTO ; TOi^7l/ : n--\^if>=l : 4) U ^lElt^ 1 

9 7mg^ifc Wm9 2%) 0 
1 H — NMR (CDC 1 3 ) 

6:1. 45 (9H, s) , 1. 47 (3H, t, J = 6. 9Hz), 4. 08 
(2H, q, J = 6. 9Hz), 4. 62 (2H, d, J=5. 9Hz), 4. 
93 (1H, brt), 8. 10 (1H, s) 

mmm 5 1 9 e ] 

3- ( t -Zf hZ-isftJltf— )VT I J / - 4- ^PP-2-x Y^ri/T — 

U > 

mt&mttntz (8 6%) 0 

'H-NMR (CDC 1 3 ) 

5:1. 44 (3 H, t, J = 7. 3Hz), 1. 4 5 (9 H, s) , 3. 78 
(2H, brs), 3. 92 (2H, q. J = 7. 3Hz), 4. 47 (2H, 
d, J = 5. 3Hz), 4. 91 (1H, brt), 6. 63 (1H, d, J = 
8. 3Hz), 6. 94 (1H, d, J = 8. 3Hz) 

mmm 5 2 0 d 

3- ( t -y VZ-i/ti Jlstf—JVT l J * -2-x. ^->_ e - y ^ ;t /T— 

u 

CH«tJ5 2 0 a] 
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5 -ji^JU- 2--hD7iy -yU^m^H*4<i: U WJ5 4 5 b 
UT. Mie-fk^^^^ (16%) o 
1 H — NMR (CDC 1 3 ) 

(5:2. 57 (3H, s) , 4. 67 (2 H, d, J = 6. 3Hz), 6. 89 
(1H, d, J=8. 6Hz), 7. 00 (1H, brs), 8. 00 (1H, 
d, J = 8. 6Hz) , 11. 23 (1H, s) 

mmm 520b] 

^«J5 2 0 SL-emZtitzit-S®] (1 0 Omg) „ &mti 'JOA (9 9. 4m 
g) > 7R (1. Om 1 ) te&rj* 5 J (6. 0ml) Oi^i^£i;t3 
B#liSflt#UfcgU Zl ^ V - t (1 5 7mg) &UaZ.tz 0 &J&m-£t®£ 

n-^lf> = 3 : 17) fcttLTfflfigU «HB^4»*»^ («*7 0 

%) o 

'H — NMR (CD C 1 3 ) 

6:1. 4 3 (9H, s) , 2. 55 (3 H, s) , 4. 44 (2 H, d, J = 
6. 3Hz), 5. 17 (1H, brs), 6. 82 (1H, d, J=8. 6H 
z) , 7. 94 (1H, d, J=8. 6Hz), 11. 11 ( 1 H, s) 

mmm 520c] 

3- ( t --/ h4-->77 )V7_ ^ J * f^kj - 2 -J. h4->- 4 fvU£. h 

^5 2 0 bTWfctlfcfl:^ (3 5 Omg) . &tWt-izisVM> (4 0 4mg) 
. f;l/^;l/A7 5 F (15ml) fc«fcCK3 Vft^ji, (0. 4ml) Ol^ 
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-✓\*-tf->=2 : 8) Cltbtiib, SiE*k^£5£*fi*n::*i*: 0 
1 H — NMR (CDC 1 3 ) 
5 <5:1. 4 4(9 H. s) , 1. 4 8(3 H. t, J =6. 9Hz), 2. 49 
(3H. s), 4. 03 (2H, q, J = 6. 9Hz),. 4. 41 (2H, d, 
J=5. 6Hz), 4. 86 (1H, brs), 7. 03 (1H, d, J=8. 
6Hz) , 7. 72 (1H, d, J =8. 6Hz) 

mmm 5 2 0 d ] 

10 3- ( t b*jsfijv#— jut i j / g2k2 ~ 2 -j- h±jiz 4 ~^ f2kX£: 
mit&yvzmtz (92%) o 

1 H — NMR (CDC 1 3 ) 
15 5:1. 43(3 H, t, J =6. 9Hz), 1. 44(9 H, s) , 2. 26 
(3H, s) , 3. 61 (2H, brs), 3. 89 (2H, q, J=6. 9H 
z) , 4. 34 (2H, d, J=5. 3Hz), 4. 70 (1H, brs), 6. 
61 (1H, d, J = 7. 9Hz), 6. 75 (1H, d, J = 7. 9Hz) 
gflfejg J 5 3 8 e 

20 N — (3-7;;-2- (n-yp^^-» ^oi— ;py^;U) 

immm 5 3 8 a] 

3--ha-2- (n-yo^y) gcMgjgn -7°p If yl/CD^ 

25 ^Tn nmm4 1 7 a tWlWz LT. aHEfk£-«ff*lirt: (iR*2 9%) o 
1 H — NMR (CDC 1 8 ) 

5:7. "98 (1H, dd, J = 7. 6, 1. 7Hz), 7. 87 (1H, dd, 
J = 7. 9, 1. 7Hz), 7. 24 (1H, dd, J = 7. 9, 7. 6Hz), 
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4. 31 (2H, t, J=6. 9Hz), 4. 05 (2H, t, J=6. 9Hz) 
, 1. 90-1. 71 (4H, m) , 1. 0 8-0. 9 7 (6H. m) 

mmm 5 3 8 b] 

3 h p - 2 - (n-yg^4-» <y^;i/7;l/J-;bg^ 

5 n«j5 3 8 sL^n^titzit^^mmmnthx^ nmm4i7btmmiz 

1 H — NMR (CDC 1 s ) 

5:7. 76 (1H, dd, J=8. 3, 1. 3Hz), 7. 68 (1H, dd, 
J = 7. 3, 1. 3Hz), 7. 21 (1H, dd, J=8. 3, 7. 3Hz), 
io 4. 80(2 H. s), 3. 9 6(2 H, t, J = 6. 9Hz), 2. 13(1 

H, brs), 1. 91-1. 7 7 (2H, m) , 1. 04 (3H, t, J = 
7. 3Hz) 

CH»15 3 8 c] 
Mlt3 — hp 2 (n-^P^^r-» s<>i?Jl/(D&j£ 

15 nmms s 8 bxm^titz^m^mmmmt lt. hwj4 i 7 c <kn«{c 
ut. mmt-smzmz o«9 5%) 0 

1 H — NMR (CDC 1 3 ) 

5:7. 77 (1H, dd, J = 7. 9, 1. 3Hz), 7. 64 (1H, dd, 
3 = 7. 9, 1. 3Hz), 7. 19 (1H, dd, J = 7. 9, 7. 9Hz), 
20 4. 57 (2H, s) , 4. 05 (2H, t, J=6. 6Hz), 1. 96- 

I. 83 (2H, m) , 1. 07 (3H, t, 3 = 7. 3Hz) 
[H»J5 3 8 d] 

N- (3 - — h p- 2 - (n-^p^y) 2^jEJkA±J^} IJVJ^Hg^ 
25 H»J5 3 8 cT?»€»nA:^%*tB»JH»<i:UT. H«tJ4 1 7 dt|^»i: 

it, mm4t&m%mtz mm 6 2%) 0 

1 H — NMR (CDC 1 3 ) 

5:7. 70 (1H, dd, 3 = 7. 9. 1. 3Hz), 7. 37 (1H, dd, 
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J = 7. 9, 1. 3Hz), 7. 16 (1H, dd, J=7. 9, 7. 9Hz), 

4. 91 (2H, s), 3. 9 4 (2H, t. J = 6. 6Hz), 1. 9 1- 

1. 8 0 (2H, m), 1. 45 (18H, s), 1. 05 (3 H, t. J = 
7. 3Hz) 

5 mmm 5 3 8 e ] 

N— (3 -T i J - 2 - (n-^o^^v) y ^ — Jl/^jl) J I J ; Jjj j\stfy 
H»J5 3 8 d-C^&tife^«ff*ttJ36JSS-i LT> H«J 4 1 7 e ^HaJ- 

10 1 H — NMR (CDC 1 3 ) 

5:6. 86 (1H, dd, J = 7. 9, 7. 6Hz), 6. 63 (1H, d, 
J = 7. 9Hz), 6. 52 (1H, d, 3 = 7. 6Hz), 4. 85 (2H, 
s), 3. 78 (2 H, t, J =6. 6Hz), 3. 74 (2 H, brs), 
1. 8 9- 1. 7 5 (2H, m) , 1. 43 (18H, s), 1. 07 (3H, 

15 t, J = 7. 3Hz) 

mmm 542a 

N — (3-T^y-2- (i-yp^-» 7 f-/l/) -1 x J "Jti JVtfy 

3-- bn-y-V ^jlWt&ttimMntb, fcl&mt Ita^k i -ynh°;b^ffl 
20 ^t, mmm4 1 7 a~H»i]4 1 7 ei^iiat, «Kfl:£«5*»fco 
1 H — NMR (CDC 1 3 ) 

5:6. 85 (1H, dd, J=7. 9, 7. 6Hz), 6. 62 (1H, d. 
J = 7. 6Hz) , 6. 53 (1H, d, J = 7 . 9Hz), 4. 83 (2H, 
s), 4. 26-4. 15 (1H, m) , 3. 6 9 (2 H, brs), 1. 42 
25 (18H, s) , 1. 31 (6H, d, J = 6. 3Hz) 
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^TO¥It§aiiI D a n ^iI Lfc (Nagafuj i e t a 1 . , N 
euroreport 6. 1541 — 1545, 1 9 9 5) 0 
nNOS©e**aS«JKT©#re"eil»fb^:o tttOlttS p r a g u e 
D aw 1 ey (SD) %3 >y h (#13 0 0-4 0 0 g) *WfPU m#-<£ 
JJ&'&IR^ttiU *±-C-^IS^K^^SXLfc 0 5McD5 0mM Tr i 

s-HCl, ImM DTT (pH7. 4) M^DX.> 3^**ft^Xb, 

o o o x gt-1 oa-raat&bfco £&*ifc±f»*^ 100, ooox 

gT*6 0#IBHfcfcU btifclSo^tt Wi n N O S Offl 

i Nos®mBmM£,te£XT<D^m~emmLtz 0 lps (iom g /k g ) $ 

}::J3gJ£ft&-^ U 6 ^^{-^11^^ 1 0 U/m 1 <J >^W©^S 

A^7KT1«^U^^. Stp^-MfcBU^o ftl^ 5^iO5 0mM Tris- 
HC1, ImM DTT (pH7. 4) mfc&fiax.^ 3mW-fx'U C 
tt&l. 0 0 0 x gT-1 0 *§£*i*:±7it£. ^Kte 1 0 0, 0 0 

0 x gi?6 O^F^frU #^^{c^t>ti7t±«CDnj^MJ}S®®^-^ i NOS 

eNOS0Mg D D D I^T0¥lT«fco 

£ vJffiifrMlMrt&M#c (CPAE) $2 0%FBSttOMEMWt 
igmbtZo tH^ :M0. 25%tryps in, ImM EDTAMt' 
■7 5X3^^fiJ^|U. F B S^igi^nb^^. 1, OOOrpraTlO^Fia 
^b/c 0 ztfi©|fflSaic^;i/v"^ Ai7^>->^ A £^ viifM (p 

H7. 4) ^MMHU^ 1, 0 0 0 r pmtl 0ftmM&Ltz o 
IlTK^b/:!, 1% TritonX-lOOirlmM DTT^t 
t:5 0mM Tris-HCl (pH7. 4)£ftlX-. 1 tefWk^Hkm. Lfc Q ic 

«i*lft(::l 00, 0 0 0 xgT'6 0ftmm>bLxnz>tltz±.m*: eNOSCSi 
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L - [ 3 H] a r g i n i n e fr%KJfcjgt$]CD — "OX'&> <& L - [ 3 H] c i t r u 
1 1 i n e^cD^g|*£^-l:^3c£{Cck-?TiiJ^U7t (Na g a f u j i e 
t a 1. , in Brain Edema IX (I to et al. ed 
s. ) 60. pp. 285-288, 1 9 9 4 ; Na ga f u j i et al 
, Neuroreport 6, 1541 — 1545, 1 9 9 5) 0 

Kfcmt, lOOnM L- [ 3 H] a r g i n i n e, mmmUFn (10- 
3 0/zg/mlIS) , 1. 25mM C a C 1 2 , ImM EDTA, 1 Q n 
g/ml calmodulin, ImM NADPH, 100#M tetr 
a h y d r o b i o p t e r i n e, 10//M FAD, 10wM FMN, 5 
OmM Tris-HCl (pH7. 4) ^£$fj&£*u CHIC, $:mW®4t& 

L- [ 3 H] Arginine^tetRMii&U 3 7 °CT' 1 0 frfiM > 
> 3 y^tzWi, 50 mM Tris-HCl (pH5. 5), ImM 
EDTA^2mlJox., *Tp^m^XKm%&±£ J £tz a KJfomfc&m 4 * >3S 
Mi*7A (Dowex AG50WX-8, N a + f o r m, 3. 2ml) 
{CilLT. ^SfCT-^-raSML- [ 3 H] a r g i n i n e iSM^l;^ 
£L- [ 3 H] c i t r u 1 1 i n e&ftffiLtz 0 Z £ 
©m^7K^77^A{CilUT^fc^th^^^-^'^T;HCAtl. L- [ 3 H] c i 
t r u 1 1 i n e&MWLfz 0 >f- V- 9 Sfc£*fg£&&>> 

>^L^-v 3 >^--eftiHJU L- [ 3 H] c i t r u 1 1 i n e 

LtZo 

nNOSieNOS O'Sttii. CaC 1 2 ic a Imodu 1 in O^ftTt 
^fctJ$tl-SStt^t> C aChicalmodul i n ffiTT&ffi $ tl<5 

SMIL§I^T*»fc, i NOSOffiftli, CaChicalmodul i 
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^8 1 



C^8 1] 
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eNOS 


nNOS 
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916. 7 
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0. 14 
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79. 8 


N. D. 


1476. 7 
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53 


86. I 
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57 


70. 8 


N. D. 
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13 
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61 
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N. D. 
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N. D. 


257. 2 
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- 
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31. 2 


N. D. 
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32 


- 
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35. 5 


N. D. 


421. 0 
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12 


- 
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19. 6 


N. D. 


274. 6 
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14 


- 
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56. 3 


N. D. 


2481. 0 
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44 


- 
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40. 0 


N. D. 
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25 


- 
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61. 6 


N. D. 
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7 


- 
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N. D. 


802. 0 
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N. D. 
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N. D. 
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N. D. 


485. 2 




25 
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N. D. 


398. 4 
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25. 9 


N. D. 


712. 6 
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N. D. 


249. 8 
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t* >fc CO $G ffl 

1. (1) 




yu+^S. 7->;H, fifiiT^n + s/^yb^— ;us*^-r^> -W-ptS- 

Xi^ X 2 > X 3 ^ X 4 te> ^fcte^ftoT^ 7k3£JBg^\ ^oy^I?, — hn 

7;^STI^$tiT^Tfej;^7x^S, NXgXe. C (=0) X 7 £^ 
U 

x 5 . x 6 ii> m—-£tzi$mteiT, Tkmm^, iiMwiT^tu 
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n. mii, 0 1 ©^£fc£^-r o ) 

2. —m^ (i) f-^^T. 

Xi. X 2 > X 3 ^ X 4 #x IH— ^fcligftoT. tK^JI^ '^ny^Jl^ — hn 
S> ->7;i, g^S*WUT^T% J;^<g^T>'U+;l/S. 4g3&T/l^^.;Ug A 

M-eW&£tiT^xt6 £i^y i-;i/S, NX 5 X 6 . C (=0) X 7 -c&*) ; 

3. — (1) iCfct^T. lM^LT^tfej;<, HIIJ1 
? <t LTM*H?<& 1 MPJ±^ 5-6 ce^a^w Ut^ 

4. — jftiS (1) jrfci^T 
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5. —m^ (1) iC&^T. A^. bT^tfc ck^t°U ^ >bs-c* 

5 6. — (1) {Cfci^T. 

Xi> X 2 > X 3 > X 4 ^> IP! — ^fcliS^^^ Tk^H^ ^^o^">JH^ n 
10 NX 5 X 6 t^!) ; 

15 ^CDE^i bTfF^£tl<5i& 0 

7. — (1) iCfc{,>T> Aij\ B 

20 8. —ass; (1) icfc^T. R 3 > R 4 ^> MfcliattoT, tR^H^ ffi 
«T;i/*;i>££^-*-*^ -ii:*:otM3~l Oofi^MbtfeJ;i\ 

9. — IftS: (1) ir*j^T> 
25 X K X 2 n X 3 > X 4 ^> l^-tfcliStt-a^ 7K^M^> ffiifcT 
7i-;i/3|-CB»$nT^Tt>«fc^fi«Tyb=i^-S/X % NX 5 X 6 -Cfe 

a ; 
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10. — ^iC (1) K&l^T, A*< x B»££WLT^-C*>«fct,^>-t?>S> 

1 1. — tts; (l) k&^t. 

io Xi. Xj, X 3 . X 4 ^ 0-ifcl«<c,T, TkSRIS?. An T "m ig^T 

15 ^Sttl$fcJ;D f ctif,OgIi:bt^$n5to 
1 2. — jftss; (1) {r*j^T. 

x lN x 2N x 3 > x 4 ^©^<>^>^±g^s^y ^«ife-e*«^ m$<z>95iBft 

20 fcckO'dtl^OMmi: UTfF^£tl3^ 0 
1 3. —jftsS;. (1) Kfel^T. 
m+n = l-C*0 ; 

Xi. x 2 . x 3 . X4&.ft<D^^n>m±w&M&*ji< b & u< i*'<5wnx&z^ 

1 4. — J&5£ (1) fC&^T. 
2- (3-7$ y x.-j\,T ^ y) -6-^ h + i/-3--hnfiJi?> % 

2- (3-7;;^;l/7x-;l/7;7) - 6 - ^ ^U- 3 h n t: U ^ > N 
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2- (3-7^^^1/7x^1/7^) - 6 -x.?-Jl- 3 h n h° U 

2- (3— T 5 7 > f;l/7 x— ;U7 5 7) - 6 h + v- 3 h n t° U ^ >^ 

2- (3-7;;>f^7x^;l/7;y) - 6 - 7 *JU=f-*- 3 -jr. h o b° U 

5 2- (3-7=yyf;V7x^7;;) -6-^^-3--Fn^>-lf>, 
2- (3-7;/>f;V7x-^7;y) -6-7 h + ^-3 ho^>-tf y N 
2- (3-7;;^f;b-2-yf^7x^l/7$y) -6-7 h + ->- 3 -- 
h o fcf U 

2- (4-7;;if;l/7x-;!/7iy) -6-7 is- 3 -~ h o h° U *J 
io 2- (3- (1 -7 5 7 - 1 -7 ^;l/i^-yb) 7x-;l/7;7) -6-7 b*is 
-3-- hot'V ; Jy^ 

2- (3-75 77^-^-2-7 F4^7x^7; 7) - 6-7 h*->-3- 
jx h n h° U i? 

2- (3-7?;^f;l/-4-^DD7x-;l/7;y) -6-7 h^->- 3 
15 hnfcf'Ji?^ 

2- (3-7;y^f;l/-4-7;l/to7x-;i/7;;) -6-7 h^v-3- 
2- (3-7;7^f-;l'-2-xh^v/7x^;l/7^) -6-7 h^>-3- 

20 2- (3-7i;yf;l/-2-^no7 x-;l/7 5 7) -6-7 h4^>-3-jr, 
hotf'J is 

2- (3-7;;^f^7x^7;y) - 4 - 7 t° >J y > N 

2- (3- (l-7?y-l-yf;bxf;v) 7x-;l/7;;) -4-7f-;l/fc° 

25 2- (3-7;y^f^-2-^f;V7x-;V7;;) - 4 -7 "f-A/M U 

2- (3 -7 5 7 7 f-;l/- 4 -^^;U"7 xJxyl/7 5 7) - 4 -7 5^1/ fcf U v> 
2- (3-7;y/f;k-4-xh + , >7x-;V7;;) - 4 -7 f-;Uh° U 9 J 
2- (2-7;;xf/l/7x^7;y) - 4 -7 3^1/ fc? U S> > N 
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2- (3-7;yyf;l/-2-^nD7i^;l/7;;) -4-^f^k''J^^ 
2- (3- (l-7W-->^n7fM 7x-;l/7^y) - 4 - .X If U i> 
>> 

2- (4-7;;if^7i-;l/7?y) - 4 - ^ tf U ; J >^ 
5 2- (3-7i;^f;l'-2-xh + ->7i^.^7$y) -4-^ ^;Ub°U 
2- (3-7;;/f;l/-4-^on7x^;l/7;;) -4-^ f ^f'J 
2- (3-7;y^f-;U-2 - (n-^n^vO 7x-^7;7) 
yut* U 

2- (3-7;yyf;l/-4-^on-2-xh + ->7x-;V7;y) - 4 

10 ^yut , ';^> > 

2- (3-7;;yf^-2-ih + ->-4-y^7xx;l/7;y) -4-> 

2- (3-7^y^f;l/-2-> h + ^7xx;l/7; y) -4-^ f;l/f>J 
2- (3-7;yyf;l/-2- (i-T'nl + i/) 7x-;l/7?;) -4-^5^ 
15 ;l/t°U^> > 

1 5. (1) 

(i^^ 3 ^ Ri> R2x R3> R4n Rs>. Xi» X2> X3> n N itk A{3-» 
20 ©!5ffl»15|-CS*$nfct>©<i:Rll5*l**S-ro ) 

1 6. -jfi^ (1) 

(S^^n Ru R2> R3> R4> Rsx Xi> X2> X3> X4x n> m> Ateu f?t>fc 
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is. ttfiioii^, < *>mTtiimx&zmmni 6mzm<Dfemm 0 

1 9. mfowmw<D#imtfi* mmmx&zm&ommmi sto«o?&*#Jo 

2 2 . ISlOlii^IttitiTib £tt$®951B& 1 9 515ft ©ftftftlo 
2 3. KJto«»#©«ia*<— attJKAlftlliBft (TIA) "C* <5»3fc©igfflS& 1 

2 4 . i&'mi^«©^m^#®t-*. zm&ommm 1 6 TOiio^^jo 

10 2 5. (1) 

R i -» R 2 . R 3 . R 4 > R 5 . X t> X 2 . X 3 . X 4 > m, Aii. 
©$Bffllll^Tl£®$ft7t k©£llDlc5fc£^-fo ) ■ei$ti§jk^Sfc(H 

is 2 6. -JK5S; (1) 

(i^ 11 } 3 ^ Ru R2> R3> R4» Rsn Xu X 2 „ X3» X4>, n N mu A!3u IS<fc 

20 2 7. —IRS; (1) 

(t^ 11 ! 3 ^ Ru R 2 >. R3N R4n Rsn Xu X 2 >. X3^ X 4 % n N m>, AI3U ift>fc 

25 28. m&®mmi)mmx&zm^<vmmm2 immmofemMo 

2 9. iiosii^iit-* st^oiifflf 2 8mzM<D-mmmo 

3 0. Pffi©E*SM#S5©M&S^*S»3fc©iSfflSfg2 8 58E«©i£SJ3iJo 

3 1. mmcD&mmtim¥%mm&vm&mft&mmx&zm*<z>mmm2 
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3 2. (i) 

(5S4u Ru R 2 > R 3 > R 4 > R 5 . Xi> X 2 > X 3 . X 4 . n. nu A« x ft* 
©1518* 15f-e*«$n^:t)©<i:EI 15*515**^0 ) -C^SttSft^l-fcli* 

3 3 . — «k5S ( 1 ) 

R„ R 2> r 3n r 4> r 5n Xw X 2 > Xsn X 4 > ru nu Afcu If* 
©!5iH»l^-e5E«$n^:t>©<i:FID*i**a-ro ) "C*3ftSfl:£4&*fcM:* 

3 4. (1) 

2> R 3 ^ R 4 > Rs% Xi>, X 2 » X 3% X 4n n> nu A(i A ft* 
Ol5iB*l^TJ£«$nfefe©<i:RID*ft**-ro ) -cajStiSfl:^**:!** 

3 5. -JK5S; (1) 

(^*^ Ri. R 2 > R 3 . R 4 > R 5 . Xu X 2 > X 3 . X 4 > nu Ali x It* 
0|5iH3Bl^-CS«$n^:*)©i:l3llb*5tc**-ro ) -C^SftS-ft^^fcli* 

3 6. -itts: (i) 

Ri> R 2 . R 3 . R 4 > R 5 > Xu X 2 > X 3 . X 4 , n N nu Ahu If* 
3 7. "-ttsS (1) 

(5S>K Ru R 2 . R 3 > R 4 . R 5 . Xu X 2 . X 3> X 4 . n N nu A{3\ ft* 
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3 8. (1) 

(5£c|^ Ru R 2 , R 3 > R 4 . R 5 . X u X 2 . X 3 . X 4 s ru m. Ate. ff^ 

3 9. -m^ (i) 

(5£<K Ri. R 2 . R 3 . R 4 > R 5 . X„ X 2 . X 3 . X 4n ru nu Ate. flf* 

4 0 . -fl£5$ ( 1 ) 

(^t^^ Ru R 2 . R 3 > R 4 > R 5 . X h X 2> X 3N X 4 . ru nu Ate. ff^ 

4 1. (A) . 

(A) 

x, x 2 x, x 2 

(1) . (2) tfcte (3) tt^TRu R 2 . R 3 . R 4 . X,. X 2 . X 

3 . x 4 . n. m. Ate, m^(Dmmmi'mx'^.m^titzh<^tm^MM^b 

R 5 te. 7K^H?> I^S^W It J: i ^I7;v+;H^I l ; 



151 



WO 98/28257 



PCT/JP97/04762 



LI*. MS^Sto } 

4 2. Kfcmm (B) . 

(B) 

Xj X2 X| X2 

X 3 X4 R5 X 3 X4 X 

(9) (10) (!) 

5 — aSiS (1) . (9) -iztzlt (10) Kfc^TRi. R 2 . R 3 . R 4 > X lN X 2 . 
X 3 > X 4 > n N nu Ate, m^kommm l^X^m^tltz^co tmi^MM^V 

* 

10 x-mztiz, m^ommm lwzmmcoit^^mm-r 
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